BOTANICAL GAZETTE 


MAY, 1896. 


Filices Mexicanez. VI. 


Ferns collected in the states of Oaxaca, Morelos and Vera 
Cruz, Mexico, during the seasons of 1894 and 1895, by 
C. G. Pringle, of Charlotte, Vermont. 


GEORGE E. DAVENPORT. 
WITH PLATE XVIII. 
ACROSTICHUM CONFORME Swartz. 


4916, cold summit ledges, Sierra de San Felipe, Oaxaca, 
Sept. 19, 1894, 10,300" alt. 
ACROSTICHUM PILOSUM HBK. 
5583, cliffs, Orizaba, Vera Cruz, Jan. 24, 1895. 


Acrostichum Pringlei, n. sp. 


Plant 5 to 8" or more tall: rhizome short-creeping, clothed 
with blackish brown closely appressed fibrillose scales: stipes 
straw-colored, those of the sterile fronds 1 to 4", of the 
fertile 5 to 7" long, deciduously chaffy and scaly with pale 
brown minute scales mixed with darker reddish brown slightly 
ciliated or toothed scales at the base: sterile and fertile lam- 
ine similar, 2 to 2.5" long, 3 to § broad, oblong or elliptic 
lanceolate, obtusely rounded or sub-acute at the apex, the 
base cuneate, both surfaces rusty puberulent with more or less 
deciduous chaff, margins fringed with short cilia, texture sub- 
coriaceous, veins close, indistinct, forked once or twice, the 
thickened tips of the veinlets reaching to the edge.—5605, 
cold summit ledges, Sierra de San Felipe, 10,000*, Sept. 25, 
1894. 

I am indebted to Mr. Baker for the determination of this 
fern, whith appears to be intermediate between A. Lindeni 
and. A. Lloense, and I should have dedicated it to him if his 
name had not been preoccupied in this genus. 
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ACROSTICHUM SPATHULATUM Bory. 


4964, mossy banks, Sicrra de San Felipe, 7,300", Oct. 6, 
1894. 
ASPIDIUM ACULEATUM Swartz. 

5588, hills near Orizaba, Feb. 9, 1895. 5603, wet ravines, 
Sierra de San Felipe, 9,000*, Nov. 21, 1894. 6116, moist 
ravines, Sierra de San Felipe, 8,000°, Dec. 26, 1894. 

Nowhere, does it seem to me, was the rare discriminating 
judgment of Sir William Jackson Hooker more clearly shown 
than in his disposition of the various forms of this protean 
species. 

In a species so widely distributed as this, inhabiting, as it 
does, ‘‘almost every part of the known world”, as extended a 
range of forms is to be expected, and it is not surprising that 
many supposed species should have originated from them. 
One can not, however, examine a great many of these forms, 
in the light of our present knowledge of the species, without 
becoming impressed with the fact that a certain type runs 
through the whole series, and that they all group themselves 
naturally around two forms, or types, which seem worthy of 
recognition. 

One of these has the lower pinnz reduced as in our var. 
Braunii, and of these /obatum is the type; the other has a 
broad base, and of this axgulare furnishes the best type. 

It is to be observed, however, that in the first type the 
lower pinnze never dwindle away to mere auricles as in the 
conterminum and Noveboracense group of Nephrodium, but al- 
ways preserve a certain breadth and distinctness as pinne. 

Mr. Pringle’s numbers represent the two types, his 5588 
having the lower pinnz reduced as in /obatum, but otherwise 
having the characters of A. Moritzianum (which Fournier 
keeps distinct), while his 6116 has the broad base of angulare 
and the vestiture of A. venustum Swz. mixed with the beau- 
tiful glossy black scales peculiar to the ‘‘New Holland, New 
Zealand and southern antarctic” forms of the species. (Sp. 
Fil. 4: 22.) 5603 has a thinner, more herbaceous texture 
and fewer sori, due probably to the character of its environ- 
ment. 

ASPIDIUM ATHYRIOIDES Mart. & Gal. 


Athyrium sphaerocarpum Fée. 
Nephrodium sphaerocarpum Hk. 


~ 
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6190, shaded banks above Cuernavaca, 5,500". Nov. 22, 
1895. 

Fée’s name for this fern is the oldest, and is the one used 
by Hooker in Speczes Filicum, and Mr. Baker in Synopsis Fil- 
icum, and if the species is to be maintained should be the one 
used. 

Iam, however, averse to having my own name attached to 
it under Aspidium, and the more particularly so as I look 
upon it as a mere form of A. patulum Swz. (N. Mexicanum 
Hk.), a species which, the more I see of it, I am convinced is 
as variable and prolific of forms as our own A. spinulosum. 


ASPIDIUM FILIX-MAS Swartz, var. PARALLELOGRAMMUM Hk. 
A. parallelogrammum Kze. 
5965, ravines, Sierra de San Felipe, Dec. 12, 1895. 
Fournier keeps this distinct as a species, but the large series 
of specimens that I have examined incline me to accept 
Hooker’s disposition of it. It is, however, certainly distinct 
enough from ordinary fi/ix-mas to make a very good variety. 


ASPIDIUM JUGLANDIFOLIUM Kze. 
5585, shaded banks, Orizaba, Jan. 15, 1895. 


ASPIDIUM PATULUM Swartz. 
Nephrodium Mexicanum Hk. 


Var. CHAEROPHYLLOIDES Baker. 
A. chaerophylloides Moritz. 


5580, ravines of hills above Orizaba, Feb. 5, 1895. 
Aspidium scabriusculum, n. sp. 


Rootstock shaggy, especially at the crown, with long pale 
brown silky fibrillose scales that envelop the base of the 
stipes: fronds 2 to 5“ tall; stipites 10 to 18" long, chestnut- 
brown below, gradually becoming stramineous above, chan- 
nelled, scabrous on the angles, deciduously fibrillose and 
clothed with small appressed dark scales: lamine deltoid, 
Ito 4" each way, bi-pinnatifid above to tripinnate below, 
apices acuminate; pinne petiolate, the middle and upper ones 
nearly equal sided, with pinnules 1 to 2" long, }™ broad, and 
sub-falcate mostly entire segments; lowermost pair unequal- 
sided 1 to 2" long, 9 to 18" broad at base, lower pinnules 
longest, the basal one 6 to 12" long, 2 to 5" broad at base, 
tertiary divisions cut to a winged rachis into close sub-falcate 


gs 


256 The Botanical Gazette. (May, 
pinnatifid or entire segments, the lower ones often distinct; 
rachises furrowed, scabrous, densely paleaceous throughout 
with deciduous chaff intermixed with minute appressed per- 
sistent dark scales; texture herbaceous, surfaces naked, or 
minutely pilose above along the veins, veinlets simple, or in 
immature segments appearing forked: sori medial, indusia 
fugacious, disappearing early.— 6132, shaded banks of cafion 
near Orizaba, 4,500", Feb. 6, 1895. 

A magnificent fern about which I do not even yet feel pos- 
itive; but as I have been unable to place it satisfactorily, and 
as my good friend Prof. Underwood thinks it new, I hazard 
its publication. It seems strange, however, as Mr. Pringle 
remarks, that a fern of its proportions should have escaped 
the attention of other collectors who have collected in the 
vicinity of Orizaba. 

It comes very near Mr. Baker’s Nephrodium intermedium, 
some specimens of which at Cambridge closely resemble the 
smaller specimens of Mr. Pringle’s plant. 

The following synonyms may serve for those who prefer 
other generic names: Nephrodium scabriusculum,; Dryopteris 
scabriuscula, Lastrea scabriuscula. 


Aspidium strigilosum, n. sp. 


Rootstock short, sub-erect, roots densely clothed with light 
brown wool, caudex and base of stipes clothed with long 
dark brown fibrils: stipes tufted, 4 to 7" long, strongly chan- 
neled, light brown, gray when young, scabrous to the touch 
and fibrillose: lamine lanceolate, 8 to 11" long, 2.5 to 4" 
broad at base, narrowing gradually to the acute apex, par- 
tially bipinnate below, above pinnate, the apex deeply pin- 
natifid to the tip; pinne stalked (uppermost subsessile or 
sessile), alternate (lower ones sometimes opposite), distant, 
lanceolate (reproducing the laminz in outline), 1.5 to 2” long, 
3 to §" broad at base; divisions oblong or sub-falcate, in- 
cisely toothed or pinnatifid, or nearly entire, lowermost dis- 
tinct, exterior ones often sharply toothed at the base only on 
the outside, apices notched, or curved outward to an obtuse 
point; texture herbaceous, both surfaces finely and glandu- 
losely pubescent, the margins minutely ciliated; rachises 
throughout strigose and fibrillose; veins simple, sori close to 
the costa, 3 to 5 or 6 pairs to a pinnule; indusia fugacio us.— 
6077, dry calcareous cliffs, barranca of Metlac, near Orizaba, 
3,000 to 3,500", Jan. 29, 1895. 
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Mr. Pringle says of this fern that ‘‘it was growing in a 
peculiar situation, in curious pockets on the face of a cliff of 
lime rock. I could find no other station, so it must be rare, 
and may have escaped the notice of earlier explorers of that 
much traveled region.” 

Nephrodium strigilosum, Dryopteris strigilosa, or Lastrea 
strigilosa may serve as synonyms for those who reject Aspid- 
ium as defined by Swartz. 


ASPLENIUM CICUTARIUM Swartz. 


6094, mossy calcareous ledges, barranca near Orizaba, 
4,000", Jan. 21, 1895. 


ASPLENIUM ERECTUM Bory, var. PROLIFERUM Hook. 
5601, Sierra de San Felipe, 8,000", May 22, 1894. 


Asplenium fibrillosum Pringle & Davenport, n. sp. Plate 
XVIII, figs. 1-4. 


Plant small, 2 to 6" high: rootstocks tufted, erect or decum- 
bent, clothed with blackish brown fibrils: fronds linear, 3 to: 
4" broad in the middle, pinnate with 8 to 20 pairs of sub-ses- 
sile or short-stalked unequal-sided pinnz, the apex deltoid, 
three-parted or deeply pinnatifid and obtusely crenate, the 
lowermost pinnze reduced and distant: stipe and_ rachis 
bronzy brown, deciduously fibrillose throughout, the former 
3 to 2" long, the latter not winged but furrowed on the face, 
and sometimes on both sides, with the furrows extending 
down the stipe: pinne spreading, or deflexed, } to }" broad, 
nearly as deep, deeply and obtusely crenate, and varying 
from sub-dimidiate to rhomboidal; texture sub-coriaceous, 
veins pinnate, sori oblique to the center, usually 2 to5 toa 
pinna, zxdusia with laciniated margins fringed with long 
cilia.—6191, mossy bluff of a barranca above Cuernavaca, 
Nov. 21, 1895, and reported by Mr. Pringle as probably rare. 

This charming new fern, which is to become a member of 
the Trichomanes group, closely resembles A. Trichomanes, 
for which it might be mistaken without a careful examina- 
tion. It differs from that species by its fibrillose vestiture and 
ciliated indusia. The former may not always prove to be re- 
liable as I find that in my largest and oldest frond the stalk 
and rachis have become quite smooth, thus showing the vest- 
iture to be deciduous. The ciliated indusia, however, appear 
to be persistent and thus constitute a permanent character. 
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As the sori mature the indusia turn back, and the long cilia, 
extending beyond or overlapping the face of the pinna, give 
to them, on holding to the light, the appearance of being 
beautifully fringed. The normal condition of the rootstock 
is undoubtedly that of A. Trichomanes, but when compressed 
from growing in tight crevices, it appears to be somewhat 
creeping as in the figure. Mr. Faxon’s drawing admirably 
shows the essential characters of the species. 


ASPLENIUM FRAGRANS Swartz. 
5584, growing on trees, Orizaba, Jan. 25, 1895. 


ASPLENIUM HASTATUM Klotz. 
5582, moist ravines, Orizaba, Jan. 21, 1895. 


ASPLENIUM MONANTHEMUM Linn. 
5964, Sierra de San Felipe, 10,000%, Dec. 10, 1895. 


Specimens pleurosorous above; not an uncommon occur- 
rence in this species. 


Asplenium Eatoni, n. sp. 

Asplenium cicutarium Swz., var. paleaceum Davenport. 5531 of 1893 
collection, Bot. Gaz. 19: 390. 1894. 

Rootstock caudiciform and sheathed with the bases of old 
fronds, scales linear, terminating in long cilia, translucent 
and appearing as if varnished: stipes 1 to 5" long, fibrillose 
below and, as well as the main rachis, greenish gray, broadly 
furrowed or winged on the face, and densely clothed with 
pale brown chaff: laminz 6 to 16" long, 2.5 to 5" broad in the 
middle, narrowing both ways, bipinnate; pinnz subsessile, 
spreading, lowermost reduced and deflexed, rachises winged 
and chaffy; pinnules 3 to }™ long, 3, to }" broad, obliquely 
ovate oblong with unequally cuneate, or, on the inner side, 
truncate bases, and pinnatifidly cleft into sharply toothed lobes, 
the teeth cartilaginous ; texture herbaceous, veins flabellately 
forked, veinlets entering the lobes, sori large, variously dis- 
posed, I to 3 to a pinnule.— 6072, 5602, wet cafions and 
ravines, Sierra de San Felipe, 8, 500 to 9,000", Nov. and Dec., 
1894.—Dedicated to the late Prof. Daniel Cady Eaton. 

This fern which, after consultation with Prof. Eaton, I pub- 
lished in the BOTANICAL GAZETTE for October, 1894, as a 
variety of A. cicutartum, now proves to be quite distinct from 
that species. Prof. Eaton, as well as I, thought that this 
would eventually be the case, but as the material then in 
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hand did not warrant the step I have now taken it was deemed 
best to put it under A. cécutarium as a possible variety of that 
species to which it is closely related. It is one of the most 
elegant of the Asplenia, the rich furfuraceous vestiture of the 
frond giving to it a peculiar charm, while that character and 
the cartilaginous teeth clearly separate it specifically from A. 
cicutariunt. 

I have long wished for an opportunity to dedicate some 
suitable fern to Prof. Eaton who rendered such splendid ser- 
vice to American pteridology, and to whose many kindnesses 
and courtesies I have personally been so greatly indebted, 
and I have taken advantage of the pre-occupation of its var- 
ietal name in this genus to name for him a fern as beautiful as 
was his own soul. 

ASPLENIUM SERRA L. & F. 
5597, on trees, hills above Orizaba, Feb. 6, 1895. 


CHEILANTHES AURANTIACA Moore. 


C. ochracea Hook. 
Pteris lutea Cav. 


6192. A rare fern, seldom collected. Neither the descrip- 
tion in Sp. nor Syn. Fil. accurately describes Mr. Pringle’s 
specimens, but Hooker’s figure in Ic. Plant. p/. gog, leaves no 
doubt as to their identity. 


CYATHEA SCHANSCHIN Mart. 
6088, wooded hills above Orizaba, 4,300%, Jan. 26, 1895. 
My specimen represents a single pinna only from a plant 
with ‘‘stalks 10 tall and fronds (lamina) 5 to 8" long.” 
GLEICHENIA LONGISSIMA BI. 
6076, wooded ravines, Orizaba, 4,300", Jan. 26, 1895. 
Pinne 3-4" long. 
GLEICHENIA PUBESCENS HBK. 
6129, 6130, the first a smoothish form, damp banks of soil 
near Orizaba, 4,300", Feb. 7, 1895. Plants 2 to 5“ high. 
GYMNOGRAMME CALOMELANOS Kif. 
Calcareous bluffs, 4,000" alt., near Orizaba, Jan. 24, 1895. 
HYMENOPHYLLUM AXILLARE Swz. 
5592, on trees, Orizaba, Feb. 7, 1895. 
HYMENOPHYLLUM HIRSUTUM Swz. 
6079, shaded cliffs of hills above Orizaba, Jan. 25, 1895. 
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HYMENOPHYLLUM LINEARE Swz. 
5591, shaded cliffs near Orizaba, Feb. 6, 1895. 


HYMENOPHYLLUM POLYANTHOS Swz. 
5590, with 5591, Jan. 25, 1895. 


I am greatly indebted to Mr. Baker for his kindly assist- 
ance in determining these Hymenophyllums..: 


LOMARIA ATTENUATA Willd. 
4999, by brooks, Sierra de Clavellinas, 9,000* alt., Oaxaca, 
Oct. 16, 1894. 
LOMARIA PROCERA Spreng. 


5581, from Orizaba, Feb. 3, 1895, with abnormally pinnat- 
ifid pinne, agrees with the ‘‘forma-monstrosa” of LZ. falcata 
from Australia in the Cambridge herb. (no. 652), otherwise 
with LZ. varians Fourn., and Liebmann’s L. spectabilis both 
from Orizaba and clearly identical with Mr. Pringle’s plant. 

5599, from ‘‘springy places” Sierra de Clavellinas, 9,000* alt. 
Oct. 25, 1894, has the form and texture of L. Capensis (L.) 
Willd. But here again we have a species with widely ex- 
tended range and a great variety of forms that have given rise 
to a number of untenable species by different authors. 

Dr. Hooker (Fl. of N. Zealand 2: 28) declared that there 
were ‘‘no limits to the variation of this protean plant,” and 
that it was only by large suites of specimens with stipes and 
rhizome that an accurate idea could be obtained of such spe- 
cies, it being ‘‘impossible for the student, or even the botan- 
ist, to recognize some states of this plant at first sight.” 

Osmunda Capensis Linn., founded on a south African plant, 
is the oldest name, and if strict priority for the specific name 
under all changes should prevail, Willdenow’s combination 
would take precedence, although it can scarcely be doubted 
that the species as at present understood is very different from 
what it was when first established. 


MARATTIA LAXA Kze. 


5593, woods, Orizaba, Feb. 5, 1895. I do not feel fully 
satisfied with this determination, but as Prof. Underwood 
agrees with me in referring the specimen to this species, and 
Fournier gives it as from Orizaba, it is perhaps as well to 
leave it here until fuller material confirms or displaces it. 


NOTHOLAENA HOOKER! D. C. Eaton. 
5606, calcareous bank, La Hoya cafion, Nov. 2, 1894. 
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PELLAEA CORDATA J. Smith, f. sagittata. 

Pteris sagittata Cav. 

Pellaea sagittata Link. 

4887, dry banks and ledges, Sierra de San Felipe, 7,500“, 
Sept. 11, 1894. 

J. Smith regarded both forms as distinct species, and they 
are still so considered by some authors. Fournier gave the 
present form as a variety, while in Syxopsis Filicum it is put 
under cordata without any recognition of varietal characters. 
I am myself unable to see any other difference between them 
than in the mere shape of the pinnules, these in the type be- 
ing ovate-cordate or, as in Mr. Pringle’s 1885 specimens, no. 
448, even heart-shaped, while in the present form they are 
twice the length and oblong-cordate, or sagittate; but these 
are extremely variable characters, and at the best only vari- 
etal. I have elsewhere (Bulletin Torrey Bot. Club 13: 133- 
135) pointed out the structural differences in the root-stock of 
P. cordata and P. intermedia Mett., that separate those two 
ferns specifically. 

With other specimens in Mr. Pringle’s collection there are 
two fronds only of a fern so different from any heretofore de- 
scribed, or known to me, that I do not hesitate to publish it 
as new, notwithstanding the meagerness of the material at 
present in hand. Not only is it specifically distinct, but its 
special and peculiarly distinctive character is not found in any 
described genus. Its natural affinities otherwise, however, 
are so Clearly with Pe/laea that I do not think it would be 
wise to separate it from that genus even though it be true 
that genera have been created out of still more meager ma- 
terial and less distinctive characters than this fern possesses. 
At the same time believing that it is entitled to something 
more than specific recognition I propose for it a new section 
under Pellaea to be called HYMENOLOMA, from hymen, mem- 
brane, and‘/oma, a border or margin, and characterized by 
having the margin of the lamina throughout reflexed and 
membraneous. Secondary characters may be found in the 
venation and sori, the former being simpler, coarser and 
merely pinnated with distant branches, and the latter not be- 
ing confluent, but having each sorus round and distinct. 

This new section may very properly precede CHEILOPLEC- 
TON (Fée) on account of its simpler venation, and will be 
represented by the following species: 
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Pellaea (HYMENOLOMA) membranacea, n. sp. Plate XVIII, 
jigs. 5, 6. 

Rootstock not seen, but probably rhizomataceous with dis- 
tinct fronds 2 to 3" high: stipes (in the specimens) 20" tall, 
and, as well as the primary and lower half of the secondary 
rachises, naked, bright red, polished and furrowed on the 
face: lamina 12" long, nearly as broad at base, ovate-deltoid, 
bi- to tripinnate above, tri- to quadripinnate below, the acute 
apex, as well as the apices of pinne and pinnules, deeply pin- 
natifid; pinnz suberect, unequal-sided, stalked, lower pair 
much the largest and deltoid-ovate with ovate lanceolate 
stalked pinnules 1} to 3” long (in the lower series), } to 1" 
broad; pinnules pinnate, the divisions again pinnated below, or 
obliquely cleft throughout into linear-oblong, cuneate or obo- 
vate crenate segments; texture firm herbaceous, surfaces 
naked, or minutely glandular above, the changed margins re- 
flexed and forming a membranous border all round the divis- 
tons and winged rachises of the pinnules, the edge irregularly 
laciniate or fringed with stalked glands; veins obscure, 
except in a strong light when they are seen to be 
simply pinnate, the distant alternate branches terminating 
in the sinuses of the segments, and when soriferous bearing a 
single small round sorus at the end: sort not confluent: 
involucres broad, overlapping to the center before maturing, 
and consisting of a part of the membranous margin of the 
lamina.—5963, ravines, Sierra de San Felipe, Dec. 10, 1895. 

Mr. Pringle writes that he first saw the fern growing in 
moist cafions high up in the Sierra de Oaxaca in the spring of 
1894, but that then the plants were too young to collect. 
He did not return later for it ‘‘partly because other plants 
crowded upon me, and partly because I feared it might prove 
only a form of Pe/laca marginata. Last December, however, 
when I was on the same mountains I came upon a plant that 
had not died down and took two fronds in order to find out 
what it might be.” 

The fact that in these two late fronds the sori are distinct 
tends to show that they are never confluent as in other 
Pellaeae. As Mr. Pringle expects to return to San Felipe, 
where he says this fern is not scarce, he will no doubt have 
specimens of it for distribution another year. 


PELLAEA PRINGLEI Davenport. 
7081, wet cliffs, near Cuernavaca, Morelos, Nov. 21, 1895. 


a 
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PHEGOPTERIS RUDIS Mett. 
5598, hills above Orizaba, Feb. 3, 1895. 5600, Sierra de 


San Felipe, May 31, 1894. 
Specimens much larger than previously recorded. 


POLYPODIUM ANGUSTIFOLIUM Swz. 

5596, Sierra de San Felipe, 8,000", May 22, 1894. 

POLYPODIUM ANGUSTUM Mett. 

5587, on trees, hills of Orizaba, Feb. 9, 1895. 

This is a very strange plant, some states of which it is very 
difficult to recognize, and even the ordinary forms, with their 
twisted narrowly linear divisions and large sori, look more 
like abnormal than normal growths. 

POLYPODIUM FALLAX Schl. 
6124, on shrubs near Orizaba, 4,300*, Feb. 5, 1895. 
POLYPODIUM FRATERNUM C. & S. 
5595, on oaks, hills of Orizaba, Jan. 20, 1895. 
POLYPODIUM LORICEUM L. 

6083, on trees, hills above Orizaba, 4,300“, Jan. 25, 1895. 

Specimen exactly matches Bourgeau’s specimen of P. fa/- 
caria Kze., at Cambridge, 3187, from San Christabel, Mex- 
ico, also Wright’s 827 from Cuba, 1856-57. 

POLYPODIUM MARTENSII Mett. 

4917, on trees and ledges, Sierra de San Felipe, 10,000%, 
Sept. 26, 1894. 

POLYPODIUM MONILIFORME Lag. 

5604, from cold summit ledges, Sierra de San Felipe, 
10,400", Sept. 10, 1894; 6194, do., Dec. 13, 1895. 

POLYPODIUM PLECTOLEPIS Hk. 
5589, hills near Orizaba, Feb. 3, 1895. 
POLYPODIUM REPENS L. 

6082, shaded ledges near Orizaba. 

This species appears to run into P. phyllitidis and it is al- 
most impossible at times to tell one from the other. They 
seem to me to be very doubtfully distinct. 

POLYPODIUM REPTANS Swartz. 

5594, base of calcareous cliffs, barranca of Metlac, Jan. 29, 

1895. : 
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This fern has gravitated back and forth between Phe- 
gopteris and Polypodium according to the views of different 
authors. Mettenius referred it to Aspidium, crediting it with 
the presence of a delicate fugacious indusium in its early 
states, but I have been unable to find any trace of an indusium 
in my own specimens, or any that I have examined, and 
some of them are of just the right age to show an indusium 
if any existed. Prof. Eaton referred it to Phegopteris, and 
it is true that it has the aspect of a Phegopteris, but no more 
so than some other Polypodiums with similar texture and 
pubescence. 

It is extremely doubtful if Fée would have admitted ferns 
with anastomosing venation, even though the veins in very 
young fronds were free, under Phegopteris, or that Presl 
would have recognized under it his Goniopteris. 


POLYPODIUM SQUAMATUM L. 
5586, hills near Orizaba, Feb., 1895. 


PTERIS PODOPHYLLA Swz. 


6123, wooded hills above Orizaba, 4,300%, Feb. 3, 1895. 
Plants 3 to 5". 


TRICHOMANES RADICANS Swz. 


4677, wet ledges, Sierra de San Felipe, 8,000%, May 31, 
1894. Specimens unusually large and fine. 


VITTARIA LINEATA Smith. 


5579, hanging from trees in ravine above Orizaba, Feb. 5, 
1895. 
Medford, Mass. 


Addendum. 
ASPLENIUM DUBIOSUM Davenport. 

This fern, which was first collected by Mr. Pringle in 1887, 
was referred to A. pumilum with some hesitation in my notes 
on his collection for that year in the Bulletin of the Torrey 
Botanical Club 15: 226. In Garden and Forest for October, 
1891 I published it as new under the above name. In the 
Annals of Botany 5: 305-6. Ag. 1891, it was published by 
Mr. Baker as a new species from specimens received through 
Mr. Pringle’s distribution, and as his name necessarily super- 
sedes my own the species hereafter will be known as Asflen- 
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ium Chihuahuaense Baker. Mr. Pringle’s number, however, 
should be 1444, instead of 144 as given inthe Aznals of Bot- 
any, probably through an error in proof-reading. 


EXPLANATION OF PLATE XVIII. 


Asplenium fibrillosum Pring. & Dav.—Fig. 1. Plant, showing fibrillose 
vestiture.—Fig. 2. Enlarged pinna, upper side.—Fig. 3. Enlarged 
pinna, under side.—Fig. 4. Enlarged indusium showing ciliated 
margin. 

Pellea membranacea Dav.—Fig. 5. Enlarged pinnule showing mem- 
branous border of the lamina.—Fig. 6. Enlarged segment with in- 
volucre turned back showing jagged edges, venation and sori. 
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Flowers and insects. XVI.! 


CHARLES ROBERTSON. 


NOTHOSCORDUM STRIATUM Kunth. XW. ornithogaloides 
(Walt.) Kunth.—The plant is common in woods, blooming 
from April 10th to May 16th. The scapes grow I or 2™ high 
and bear small umbels of white flowers. The flowers are 
about 10" long and expand 10 or 12™. The sepals are ap- 
proximated below, the base of the tube being greenish and nar- 
towed by the ovary and the filaments of the six stamens. 
The flowers are homogamous, the stigma occupying the center 
of the circle of anthers and somewhat surpassing them. 
Spontaneous self-pollination can hardly occur. 

The flower is remarkable for being abundantly visited by 
numerous species of bees of the genus Momada. On seven 
days, between April 20th and May oth, I captured the follow- 
ing visitors: 

HyYMENOPTERA—A/pide: (1) Nomada luteoloides Rob. 6; (2) N. su- 
perba Cr. , freq.; (3) N. americana Kby. 6; (4) N. maculata Cr. 69, ab.; 
(5) N. cressonii Rob. 89, ab.; (6) N. sayi Rob. 69, freq.; Andrenide: (7) 


Augochlora similis Rob. 2, ab.; (8) Halictus confusus Sm. 9, s. and c. p.; 
(9) Andrena sp. ¢, s. and c. p., freq. 


DiprERA—Syrphide: (10) Mesograpta marginata Say; (11) Sphaero- 
phoria cylindrica Say, ab. 


LEPIDOPTERA—Lhopalocera : (12) Colias philodice Gdt.; (13) Pieris 
rape L.; (14) Lycaena comyntas Gdt.; Heterocera: (15) Plusia simplex 
Gn.—All only sucking, except (8) and (9). 

CAMASSIA FRASERI (A. Gray) Torr.—The flower is de- 
scribed and figured by Loew (2) from material growing in the 
Berlin Garden. According to his account, the inflorescence 
consists of a long loose raceme of twenty or more flowers. 
The flowers are directed obliquely upwards and have widely 
expanded sepals. The anther faces are directed forwards so 
as to touch the visitors, and the stigma is about 4™" in ad- 
vance of them. Nectar is secreted by septal glands and col- 
lects under the base of the ovary. 

Loew (1) saw the flowers visited by Apis mellifica and Osmia 
rufiventris. He, however, does not consider them to be ad- 
apted to these middle-sized bees, but to Lepidoptera, which 


1Contributions to an account of the ecological relations of the entomophilous 


flora and the anthophilous insect fauna of the neighborhood of Carlinville, 
Illinois. 
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he supposes may hover in front of the flower in such a way as 
to come in contact with the anthers and stigma. 
The flowers described by him are certainly larger than any 
I have seen. When watching the flowers being visited by 
bees and Syrphidz, it did not occur to me that there was any 
difficulty in their effecting pollination, though the smallest 
might obtain the nectar without often touching anthers or 
stigma. I see nothing about the flower to indicate an adapta- 
tion to insects with long tongues or to those of large size. 
About Carlinville, the plants are common, sometimes be- 
ing collected in quite conspicuous patches, which are very at- 
tractive to insects. The blooming time is from April 25th to 
May 16th. The scapes rise from 3 to 6“ high. The flowers 
are pale blue, or sometimes white. The sepals expand 
widely, to the extent of two or more cm. The stigma is re- 
ceptive with, or a little in advance of, the dehiscence of the 
anthers. The stamens, however, are so strongly divergent 
that insects may easily touch the stigma before coming in con- 
tact with them. The flowers are evidently adapted to bees, 
but are visited by flies and other insects. On the morning of 
May 8th, in about an hour, I captured the following visitors: 
HyMENOPTERA—4A/fide@: (1) Apis mellifica L. 8, s., ab.; (2) Bombus 
americanorum F. 9, s., one; (3) Synhalonia frater Cr. 9, s., freq.; (4) 
S. belfragei Cr. 6, s.; (5) Ceratina tejonensis Cr. 4, s.; (6) C. dupla Say 
8, s.; (7) Osmia albiventris Cr. 9, s. & c. p.; (8) Nomada superba Cr. 
$9, s., freq.; (9) N. americana Kby. é,s.; Andrenide: (10) Halictus pec- 
toralis Sm. 9, s., freq.; (11) H. forbesii Rob. 9, s.; (12) H. lerouxii Lep. 
9, s. & c. p.; (13) H. ligatus Say 9, s. & c. p.; (14) H. fasciatus Nyl. g, s. 
& c. p., ab.; (15) H. pilosus Sm. 9, s. & c. p., ab.; (16) H. confusus 
Sm. 9, s. & c. p., freq.; (17) H. pruinosus Rob. 9, s. & c. p., freq.; (18) 
Augochlora pura Say 9, s.; {9} A. similis Rob. 9, s.; (20) Agapostemon 


viridula F. 9, s.; Vespide: (21) Polistes pallipes Lep.,s.; Zumenide: 
(22) Odynerus tigris Sauss., s. 
DiptERA—Syrphide: (23) Chrysogaster pictipennis Lw.; (24) C. ni- 
tida Wd.; (25) Eristalis dimidiatus Wd.; (26) Syritta pipiens L.; Zach- 
inide: (27) Micropalpus fulgens Mg.; Sarcophagide: (28) Cynomyia 
mortuorum L.; (29) Helicobia helicis Twns.; Muscide: (30) Lucilia 
cornicina F.; (31) L. caesar L.; Anthomyide: (32) Phorbia acra WIk.; 
(33) P. fusciceps Zett.—all s. 
LEPIDOPTERA—Lhopalocera: (34) Pyrameis atalanta L.; (35) P. hun- 
tera F.; (36) Colias philodice Gdt., freq.—all s. 
CoLeoprERA—Coccinellide : (37) Hippodamea 15-maculata Muls., s. 
On the literature of Camassia see: 


(1) Loew, Beobachtungen iiber Blumenbesuch von Insekten an Frei- 
landpflanzen des Botanischen Gartens zu Berlin. Jahrb. Bot. Gartens 
Berlin 3: 82, 117. (14, 49) 1884.-—-(2) Loew, Bliithenbiologische Beit- 
rage, II. Pringsheim’s Jahrbiicher 28: 76-77. 1892. 
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POLYGONATUM Adans.—This genus contains perennial 
herbs with pendulous, tubular bell-shaped, greenish flowers, 
which are homogamous, adapted to bumble-bees, or other 
long-tongued bees, though sometimes also visited by Lepi- 
doptera and small insects which crawl into the tube.  Self- 
pollination, as well as cross-pollination, may be effected by 
insects, or in some cases spontaneous self-poliination may oc- 
cur by the anthers coming in contact with the stigma. That 
nectar is secreted by the ovary was known to Sprengel (1), 
while Bonnier (2) and Grassmann (7) have indicated the pres- 
ence of septal glands. 

We may suppose that the pendulous position of the flowers 
owes its origin to the fact that it renders them less convenient 
to other insects, but equally convenient to the higher bees, 
which are the most efficient pollinators; and that the resulting 
protection to pollen and nectar is merely an incidental effect. 

On the theory that the flowers are adapted to bumble-bees, 
it is hard to understand the observation of Schulz (14) that 
the flowers of P. verticillatum, multiforum and officinale are 
frequently perforated by them. In the case of the short- 
tongued species, like B. terrestris, we may suppose that the 
perforation is made because the bee cannot reach the nectar 
in the legitimate way. In the case of P. verticillatum the 
larger buds were also perforated. If the three species have 
nectar secreted prematurely in the bud, we might explain the 
behavior of the long-tongues by supposing that they have dis- 
covered this and cut through the tube without taking the 
trouble to find out whether the mouth is open or not. 

POLYGONATUM GIGANTEUM Diet. P. diflorum commutaium 
(R. & S.) Morong.—The tube measures about 17" long and 
expands about 5"" at the throat. The latter is obstructed by 
the filaments, which are inserted on the middle of the tube 
and are inclined inwards. The style is so short that, owing 
to the position of the flower, spontaneous self-pollination is 
impossible, though insects may with their -proboscides carry 
pollen back to the stigma of the same flower. The flowers 
bloom from the 17th of May to the 14th of June. On May 
23rd, 27th and June Ist I saw them visited by: 

Apide: (1) Bombus vagans Sm. , s. & c. p.; (2) Anthophora ursina 
Cr. 9, s. & c. p.; (3) A. abrupta Say 9, s. & c. p. 

On the literature of Polygonatum see: 

(1) Sprengel, Das entdeckte Geheimniss 198-9. 1793. Convadllaria 
polygonatum, multifiora.—(z) Bonnier, Les Nectaires 23, 36, 86, 136, 
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192. 1879. P. vulgare, multifiorum.—{3) Miiller, Alpenblumen 52-4. 
1881. C. polygonatum, verticillata—({4) Miller, Die Entwickelung der 
Blumenthatigkeit der Insekten. Kosmos 9: 208. 1882. C. polygona- 
tum.—(5) Durand, Sur quelques particularités d’ organisation de la 
fleur des Polygonatum. Bull. mens. Soc. Linn. Paris 1882: 322-3. 
(Just 10*: 75).—(6) Loew, Blumenbesuch von Insekten an Freiland- 
pflanzen. Jahrb. Bot. Gartens Berlin 3: 99 (31) 1884. P. officinale.—(7) 
Grassmann, Die Septaldriisen. Flora 67: 118, 135. 1884. P. officin- 
ale, multiforum, verticillatum.—(8) Engler, Liliacee. Engler u. 
Prantl, Die natiirlichen Pflanzenfamilien 2: 15-16. 1887. (Just 161: 
555)-—(9) Jordan, Beitrage zur physiol. Organographie der Blumen. 
Ber. der Deut. Bot. Ges. 5: 330. 1887. PP. datifolium. (Loew, Flor- 
istik 350).—(10) Pammel, On the pollination of Phlomis tuberosa 
and the perforation of flowers. Trans. St. Louis Acad. Sci. 5: 254, 
273. 1888. C. polygonatum.—({11) Kirchner, Flora von Stuttgart und 
Umgebung 70. 1888. verticillatum.—(12) Almquist, Om honings 
gropens s. k. fjall hos Ranunculus och om honing salstringen hos Con- 
vallaria polygonatum och multiflora. Bot. Notiser 1889: 66. (Just 
16': 533).—(13) Almquist, Ueber Honigerzeugung bei Convallaria 
polygonatum und multiflora. Bot. Centralb. 38: 663. 1889. (Just 
17‘: 505).—(14) Schulz, Beitrage zur Kenntniss der Bestaubungsein- 
richtungen und Geschlechtsvertheilung bei den Pflanzen 2: 166, 224. 
Bibliotheca Botanica 17: —. 1890. (Just 18: 524).—(15) MacLeod, 
Over de bevruchting der bloemen in het Kempisch gedeelte van 
Vlaanderen. Bot. Jaarboek 5: 311-13. 1893. P. multiflorum.—(16) 
Loew, Bliitenbiologische Floristik. 166, 350. 1894. P. multiflorum, 
verticillatum, latifolium, officinale. 


SMILACINA STELLATA Desf. Vagnera stellata (L.) Mo- 
rong.—This plant occurs on rich banks, sometimes forming 
rather large patches. It grows 4 or 5 high and bears a 
small terminal raceme of white flowers. The stem is bent to 
one side so that the axis of the raceme is directed horizon- 
tally. The flowers are arranged on the upper side so that the 
sepals are expanded horizontally, or nearly so. The flowers 
are therefore in the most favorable position for the visits of 
the less specialized insects, and the nectar and pollen are 
easily reached, the pollen in fact being completely exposed. 
The flowers are proterogynous, newly opened ones having re- 
ceptive stigmas and closed anthers. 

The indications point to an adaptation to the less special- 
ized bees—Andrenide —which predominate during the bioom- 
ing time and are the principal guests. The blooming time is 
from April 25th to May 12th. The following list was ob- 
served on April 30th: 

BrEs—Apida@: (1) Ceratina tejonensis Cr. 4,s.; (2) Nomada cres- 
sonii Rob. 4, s.; Andrenide: (3) Andrena vicina Sm. 9, s.; (4) A. cres- 


sonii Rob. 9, s. & c. p.; (5) Halictus 4-maculatus Rob. 93, s. & c. p. 
21—Vol. XXI.—No. 5. 
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freq.; (6) H. lerouxii Lep. ¢, s. & c. p.; (7) H. obscurus Rob. 9, s. & c. p.; 
(8) H. stultus Cr. 9, s. & c. p.; (9) H. sp. 9, s. & c. p.; (10) Augochlora 
viridula Sm. 9, s.; (11) A. labrosa Say 9, s. & c. p.; (12) H. pura Say 9, 


s. & c. p., freq.; (13) A. similis Rob. 9, s. & c. p.; (14) Sphecodes smi- 
lacinz Rob. ¢. s. 


Fiirs—Empide: (15) Empis humilis Coq. (MS.)s., freq.; Bombylide: 
(16) Bombylius major L., s. 

SMILACINA RACEMOSA Desf. Vaguera racemosa (L.) Mo- 
rong.—The stem is simple and inclined to one side so as to 
throw the terminal panicle into an horizontal position. The 
flower consists of six divergent stamens and the pistil. The 
segments of the perianth are very small and never enclose 
the stamens, the anthers being evident from the early bud. 
With the exception of the anthers all of the parts of the flower 
are white. By an increase in the number of flowers the pani- 
cle of this species is rendered even more conspicuous than the 
raceme of the preceding. The plant is more common, but is 
not often found in patches like S. ste//ata. The flowers are 
proterogynous with long lived stigmas. Cross-pollination is 
further facilitated by the stamens being strongly divergent. 
Spontaneous self-pollination can hardly occur. 

There seems to be no nectar,? and the few visitors noted 
only sought for pollen. The blooming season is from May 
7th to 30th. On the 17th, 18th and 23rd _ the following vis- 
itors were observed: 

Andrenide (1) Halictus pectoralis Sm. 9, c. p.; (2) H. 4-maculatus 
Rob. 9, c. p.; (3) H. stultus Cr. 9, c. p. 

Scarabaeide : (4) Trichius affinis Gory, f. p. 

UvuLarRiA L.—Nectar is secreted by the sepals (Engler 2). 
In the case of U. perfoliata, Alice Carter (4) notes the abun- 
dant visits of bumble bees. At Madison, Wisconsin, Tre- 
lease (MS. notes) saw it visited by Osmza albiventris 6. He 
regards the flower as probably spontaneously self-pollinating. 
On account of the shorter stamens, this may not be so likely 
as in the following. 

UVULARIA GRANDIFLORA Smith.— Kerner (3) mentions 
this species as an example of simple autogamy. 

The stems grow 2 or 3™ high and bear one or two green- 
ish yellow, pendulous flowers. The divisions of the perianth 
are closely approximated and twisted, which makes it difficult 
for all except the largest and strongest bees to enter. Nectar 
is secreted and lodged in a pit at the base of each segment. 


2This species has septal glands, according to Grassmann, Die Septaldriisen . 
Flora 67: 118. 1884. 
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Access to it is impeded by the segment lying close to the op- 
posite filament. The long anthers surpass the style. The 
outer three begin to discharge their pollen before the others, 
and the dehiscence begins at the base of the anther and pro- 
ceeds upwards. The flowers are homogamous. The three 
divisions of the style are widely divergent, so that the stigmas 
are protruded between the anthers. They thus come in the 
way of a bee crawling in between the anthers and sepals. A 
bee laden with pollen will invariably effect cross-pollination, 
if it visit the flower early, and it may accomplish the same 
result later. But after the line of dehiscence has reached the 
stigmas, there is a chance of spontaneous self-pollination. 
Cross-pollination commonly results in cross-fertilization be- 
tween distinct plants. 

The observations of Trelease, at Madison, give results es- 
sentially agreeing with the above account. He saw the flow- 
ers visited by bumble bees. 

In my neighborhood, the blooming season is from April 
12th to May 6th. April 20th, 23d, 25th, 26th and 29th, the 
following bees were observed on the flowers: 

Apide: (1) Bombus separatus Cr. 9, s.; (2) B. ridingsii Cr. 9, s.; (3) 
B. americanorum F. ¢, s.; Azdrenide: (4) Andrena vicina Sm. g, s. & c. 
p.; (5) A. pruni Rob. 4, s. 

The flowers are evidently adapted to Bombus females, the 
only sex flying during the blooming season. The pollen col- 
lecting visit of Halictus cylindricus ¢ in the Berlin Garden (1) 
has no significance. 

On the literature of Uvularia see: 

(1) Loew, Beobachtungen iiber Blumenbesuch von Insekten an Frei- 
landpflanzen. Jahrb. bot. Gartens Berlin. 3: 278 (76). 1884. U. grand- 
iflora (flava)—(2) Engler, Liliacee. Engler u. Prantl, Die nat. Pflan- 
zenfamilien. 2: 15. 1887.—(3)Kerner, Pflanzenleben 2: 173, 330. 1891. 
—(4) Carter, Notes on pollination. Bot. Gaz. 17: 21. Ja. 1892. 
(Just 201: 475). 

TRILLIUM L.—From observations made in the Berlin Gar- 
den Loew (2) records that in 7. grandiflorum Salisb. the 
flowers are proterandrous. They are white and expand about 
9.5". The stamens are longer than the pistil by about 5™". 
Loew was doubtful about the occurrence of nectar, but in the 
Botanical Garden at South Hadley, Mass., Miss Carter (3) 
noted its presence and says that it is secreted by septal 
glands. At first the mouth of the flower is closed by the 
anthers. Later the petals expand further, the stamens sep- 
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arate above, and the stigmas appear between them. She 
saw hive bees collecting the pollen. In view of Loew’s ob- 
servations and the statement of the Manual that the stamens 
exceed the stigmas, it is not easy to understand how the 
recurving stigmas will meet the anthers. 

The white nodding flowers of 7. cernuum L., according to 
Miss Carter, are slightly proterandrous, with a chance of 
spontaneous self-pollination by the stigmas recurving to meet 
the shorter stamens. She saw a bumble bee visiting the 
flowers for nectar. 

T. erectum L., according to Loew, is a dark purple pollen- 
flower with offensive odor. The flower with its expanded or 
recurved petals measures about 7.5™ across. In cases ob- 
served by him the anthers did not reach the height of the 
stigmas, but he mentions that the latter bend backwards. 
Miss Carter fouind the stigmas and anthers at nearly the same 
level. She regards spontaneous self-pollination as the rule. 
The Manual says that the stamens equal or exceed the stig- 
mas. According to Weed (4) this species is proterandrous 
and adapted to cross-pollination. In New Hampshire he saw 
the flowers visited for pollen by two or three species of flesh- 
flies, among them Luczlia cornicina F. Miss Carter saw the 
flowers visited by four beetles, ‘‘certainly of little avail in 
cross-pollination and probably too late.” The absence of 
nectar makes strong dichogamy improbable. The odor, color 
and the observed visits of flesh-flies suggest an adaptation to 
these insects, but the absence of nectar is hard to understand. 
The pinkish and white forms may be more attractive to in- 
sects, if they want the disagreeable odor and secrete nectar, 
but the greenish form is probably the most degraded. In 
fact this range of variation itself may be a sign of degradation. 
The flower seems to be losing its hold on insects and to form 
a transition between the other entomophilous species of 777/- 
dium and the still more degraded 7. sesstle and recurvatum. 

TRILLIUM SESSILE L.—Loew (1, 2) classes this flower with 
T. erectum, but I have noted no disagreeable odor about it. 
We saw a beetle, Cetonia aurata L., gnawing the anthers. 
Miss Carter says that self-pollination seems inevitable. 

In Patterson’s Catalogue of Illinois Plants it is credited to 
Kankakee and Wabash counties. I have found it in only one 
locality. The sepals are not reflexed as in the next. The 
petals are greenish except at base, where they are dark pur- 
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ple, like the stamens and stigmas. This color is the only 
entomophilous character the plant shows. The stigmas are 
very large and have their edges thrown into convolutions. 
This great development seems to insure contact with the 
large anthers which surround them. On one occasion I found 
a number of beetles, Cextrinttes strigicollis Casey (Curculi- 
onidz), among the anthers, feeding upon the pollen, and 
pairing. They seemed more likely to secure self-pollination, 
though in their slow movements to other plants cross-pollina- 
tion might be effected. The flowers bloom from April 24th 
to May 15th. 

TRILLIUM RECURVATUM Beck.—This is a common plant, 
blooming from April 8th to May 16th. The stems grow a 
few dm. high and bear single flowers, which are sessile upon 
the circle of three leaves. The sepalsare green and reflexed. 
The petals are erect, arch over the stamens and are narrowed 
at base and tip. They are dark purple. The filaments and 
stigmas are of the same color, but the anthers are nearly 
black. The anthers are long and rigid, having a very broad 
connective which is produced above into a blunt point. They 
form a rather rigid cone over the pistil, so that the pollen 
can hardly be eaten or collected by insects. I find no nectar 
nor odor, in fact nothing to induce insect visits, except the 
purple color. It is possible that small flies resort to these 
flowers at night. The stigmas become elongated and re- 
curved, so that with their convoluted edges they are quite 
likely to receive pollen from the anthers. 

On the pollination of 7r7//ium see: 

(1) Loew, Weitere Beobachtungen iiber Blumenbesuch von Insek- 
ten an Freilandpflanzen. Jahrb. Bot. Gartens Berlin 4: 149. 1886.— 
(2) Loew, Bliithenbiologische Beitrage. II. Pringsheim’s Jahrbiicher 
23: 78-9. 1892. (Just 19': 417)—(3) Carter, Notes on pollination. Bot. 


Gaz. 17: 20-1. 1892. (Just 20': 475)—(4) Weed, Ten New England 
blossoms and their insect visitors 53-60. 1895. 


MELANTHIUM VIRGINICUM L.—This plant is rare. It grows 
on prairies, sometimes in large patches. The stem rises 
from I to 13" high and is terminated by a large pyramidal 
panicle of white flowers. The old flowers, which turn green- 
ish yellow, are persistent, so that they render the inflorescence 
more conspicuous. 

The flowers are andro-monoecious, most of them being per- 
fect, but the uppermost ones in the panicle are staminate. 
They expand horizontally from 15 to 30™. The sepals are 
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nearly heart-shaped with long claws. At the base of the blade 
of each sepal there is a shallow depression containing two 
yellow nectar glands. The nectar is thus completely exposed. 
The claw of each sepal bears astamen with an extrorse anther 
held in such a position as to touch a large insect which sips 
the nectar. The three outer anthers dehisce first. The per- 
fect flowers are proterandrous, the stigmas not becoming re- 
ceptive until the anthers have fallen. The three styles are 
strongly divergent, so that the stigmas may touch the insects 
visiting the sepals for nectar. 

The flowers show a very peculiar assemblage of visitors, 
mostly flies and beetles. The latter seem to be the ones for 
which the adaptations are intended. Of these Trichius piger 
is the most abundant visitor that I have observed, and it can 
readily affect pollination. The flowers are of rather large 
size, and, owing to their completely exposed nectar, admit 
insects which can obtain nectar but can hardly touch anthers 
or stigmas. 

Melanthium Virginicum blooms from the 16th of June to 
the 11th of July. The list of visitors was observed on July 
3d and 5th. 


Diprera—Syrphide: (1) Mesograpta marginata Say; (2) Syritta pi- 
piens L.; Zachinide: (3) Trichopoda pennipes F.; (4) Cistogaster oc- 
cidua WIk.; (5) C. immaculata Mcq.; (6) Jurinia smaragdina Mcq.; (7) 
Micropalpus fulgens Mg.; (8) Phorocera edwardsii Will.; (9) Atro- 
phopoda singularis Twns.; Sarcophagide: (10) Sarcophaga cimbicis 
Twns.; Muscide: (11) Lucilia sp.; (12) L. cornicina F.; (13) Musca do- 
a L.; Anthomyide: (14) Anthomyia sp.; (15) A. albicincta Fll.— 
alls. 

(16) Photinus pyralis L.; Scarabacide: 
(17) Trichius piger F. freq.; Chrysomelide: (18) Diabrotica atripennis 
Say; Mordellide: (19) Mordella melaena Germ.; (20) M. marginata 
Melsh.; Curcudiontde: (21) Centrinites strigicollis Casey—all s. 

HyMENoPTERA—Andrenide : (22) Halictus confusus Sm. ?; Sphecide: 
(23) AT ichneumonea L.; Cha/cidide: (24) Perilampus triangularis 

ay—all s. 


Carlinville, Illinots. 


Aster tardiflorus and its forms. 
MERRITT LYNDON FERNALD. 


Probably no New England Aster has caused more confusion 
and has been less understood than Aster tardiflorus L. The 
plant was described by Linnaeus in 1763 from garden speci- 
mens introduced from northeastern America. These plants 
were low and weak, and grew in the Upsala garden for eight- 
een years before flowering, and then blossomed late in the 
season. Linnaeus described it as a smooth plant two feet 
high, with few axillary divaricate branches: the larger leaves 
spatulate-lanceolate, semi-amplexicaul, and serrate in the mid- 
dle; the others decurrent at the base: flowers as in A. No7'7- 
Belgii; the inner scales of the imbricated involucre longer 
than the outer. 

In 1783 Lamarck described A. patulus, a plant brought to 
the Paris garden from northeastern America. Lamarck’s 
plant was low and weak, two or three feet high, somewhat 
branching: the leaves smooth, ovate-lanceolate, sharply ser- 
rate, and a little narrowed at the base. From that time ona 
number of species were described from garden plants and sub. 
sequently referred either to A. tardiflorus or to A. patulus. 

In the Flora of North America, Torrey and Gray placed 
both A. tardiforus and A. patulus in the group of species de- 
scribed from garden specimens which had not been identified 
with native plants. Instead of using the Linnaean descrip- 
tion of A. tardiflorus, however, they followed Nees von Esen- 
beck, whose plant is a form of A. Novi-Belgii L., adding ina 
note that, according to Lindley, the Linnaean plant is A. pat- 
ulus Lam. Aster patulus, though then unknown in the wild 
state, seems to have been better understood by Torrey and 
Gray. They followed the description of Lamarck and added 
the note that ‘‘the cultivated plant has much the habit of A. 
cordifolius, etc., except that none of the leaves are cordate.” 
Other characters are given which show that they had a defi- 
nite conception of the species. 

In his ‘‘Studies of Aster and Solidago in the older herba- 
ria,”! Dr. Gray says in discussing the Linnaean types: ‘‘A. 


1 Proc. Amer. Acad. 17: 167. 
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tardiflorus, founded entirely on specimens cultivated in the 
Upsal garden, is confidently identified with a low form of 
A. patulus Lam.” And in the Gray herbarium there are Eu- 
ropean garden specimens which Dr. Gray has matched with 
the Linnaean sheets of A. ¢ardiflorus, and which, at the same 
time, are not distinguishable from authentic specimens of A. 
patulus from the Paris garden. But in the Synoptical Flora 
of North America there is an attempt to distinguish the two 
species on the two characters in which the original descrip- 
tions did not coincide. Namely, 4. tardiflorus is described as 
having leaves auriculate at base and essentially equal involucral 
bracts, with some of the outer foliaceous, while the leaves of 
A. patulus are described as attenuated at the base, and the 
involucral bracts more or less unequal. Various specimens, 
however, show that these characters are not permanent; there 
are well authenticated plants of A. patulus with leaves slightly 
auriculate and with involucral bracts subequal as in 4. ¢ardi- 
florus and vice versa. In fact it seems that by attempting to 
keep these species apart we are only making confusion. 

The obscurity surrounding the Linnaean plant, as recently 
understood, and its ascribed characters of auriculate leaves 
and of outer foliaceous bracts have allowed many specimens of 
A. Novi-Belgii, and a few plants of A. puniceus to be placed 
with A. tardiflorus. Aster tardiflorus asa rule is a species very 
distinct from both A. Novi-Belgii and A. puniceus, though 
there are some forms which show a close relationship to those 
species. In general habit, however, the typical plant sug- 
gests A. prenanthotdes, or species of the sub-genus HETERO- 
PHYLLI (particularly A. Lindleyanus) and it apparently inter- 
grades with them. 

It is with the hope to throw some clearing light upon the 
confusion which has prevailed that I have given this outline 
of the history of these plants and append the following de- 
scriptions. 

ASTER TARDIFLORUS L.—A rather slender plant from a 
span to three feet high, bearing few heads in a terminal cyme 
or many in a leafy open inflorescence: stems glabrous, or 
slightly hirsute above, or even white-villous in some more 
northern specimens: leaves thinnish, those of the radical 
shoots oblong or spatulate, crenate, on winged petioles; cau- 
line leaves lanceolate to ovate-lanceolate, acuminate, taper- 
ing gradually to a sessile or slightly auriculate base; the leaves 
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often gradually contracted to a winged petiole; leaves above 
glabrous or somewhat scabrous, beneath from glabrous to vil- 
lous-pubescent, especially on the midrib; margin nearly or 
quite entire toward the apex and the base, but in the middle 
portion bearing regular coarse and sharp serrations, or rarely 
without serrations, particularly on the upper leaves: heads 
three to five lines high: bracts of the involucre sub-equal or 
indefinitely two-or three- seriate, linear to linear-subulate, 
acute or short acuminate, mostly ciliate, green toward the tip 
and down the midrib; the outer sometimes entirely foliaceous: 
rays pale violet, flesh colored, or almost white.—Spec. 2: 
1231. [Ed. 2], not of Willd. Spec. 3: 2049. A. patulus Lam. 
Dict. 1: 308. A. Tradescanti Hoffm. Phyt. Blatt. 86, p/. D. 
fig. 2, not of L. Spec. 2: 876. A. pallens Willd. Enum. 
Suppl. 58. A. praecox Willd. 1. c. A. abbreviatus Nees, Syn. 
Ast. 16. A. Cornutt Wendl. ex Nees, Gen. et Sp. Ast. 58. 
A. acuminatus Nees, 1. c. 60. A. vimineus Nees, |. c: 68 in 
part.—In low woods, generally along streams, New Bruns- 
wick and New England, flowering from late August throug 

October. 

Specimens have been examined from the following stations: 

New Brunswick: Keswick (John Brittain); Campbellton 
(R. Chalmers). 

Maine: St. John River (Kate Furbish); Dover (M. L. Fer- 
nald); Mt. Desert Island (E. L. Rand, E. Faxon); Farming- 
ton (C. H. Knowlton); Woodstock (J. C. Parlin). 

New Hampshire: Shelburne (E. Faxon); Bethlehem (E. 
Faxon, G. G. Kennedy). _ Lisbon (E. Faxon); Franconia (E. 
and C. E. Faxon, G. G. Kennedy). 

Vermont: Smugglers Notch, very small plants with from 
one to three heads (C. E. Faxon); Sutton, near Willoughby 
Lake (E. Faxon); Newfane (A. J. Grout). 

Massachusetts: Blue Hills, Quincy (G. G. Kennedy); New 
Bedford (A. W. Hervey). 

Connecticut: Bolton (C. Wright), a somewhat doubtful 
plant. 

ASTER TARDIFLORUS L., var. laneifolius, n. var.—Rather 
taller than the species, glabrous or slightly pubescent above: 
the leaves glabrous or sparingly ciliate on the margin, clon- 
gated-lanceolate, 3 to 6" in length, 6 to 10 times as long as 
broad, tapering above to an entire long-acuminate tip and be- 
low to a slightly amplexicaul base; the teeth in the middle 
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portion very stout and generally hooked, more scattered than 
in the type (sometimes half an inch apart): branches of the 
inflorescence few-flowered and short, rarely more than two- 
thirds as long as the leaves.—Growing in lower ground and 
generally a coarser appearing plant than the type, but pass- 
ing into it.—In wet meadows and on shores with much the 
same range as the species. 

Maine: St. Francis (M. L. Fernald); Mt. Desert Island 
(M. L. Fernald, E. L. Rand); Woodstock (J. C. Parlin); 
Farmington (C. H. Knowlton); South Poland (Kate Fur- 
bish). 

Massachusetts: Ashland (Thos. Morong); Boylston Sta- 
tion, Boston (E. and C. E. Faxon); West Roxbury (C. E. 
Faxon); Jamaica Plain (E. Faxon). 


Aster puniceus x tardiflorus, var. lancifolius, n. hyb.—A 
rather stout plant 1} to 2“ high, simple or sparingly branched 
above: the purple or purple-tinged stem hispid with coarse 
spreading white hairs: leaves thick and leathery in texture, 
coarsely serrate in the middle; root-leaves elongated-spatulate, 
glabrous; cauline oblong-lanceolate, 3 to 6" long, } to 2" 
wide, broadest above the middle; from the broadest portion 
tapering abruptly to an acuminate tip, and gradually to an 
auriculate base; above strongly scabrous, beneath glabrous or 
sparingly scabrous, and somewhat hispid on the broad white 
midrib: inflorescences leafy or naked, simply, or two-five- 
flowered and corymbose, in the axils of the upper leaves, only 
an inch or two high (barely half as long as the leaves): heads 
4 to 6" high, an inch or so broad; bracts of the involucre nar- 
rowly linear, three to four lines long, erect, loosely imbri- 
cated, mostly in one series, but with a shorter secondary outer 
series: rays pale violet.—Collected with A. tardiflorus, var. 
lanctfolius in a meadow at Ashland, Mass., Oct. 24, 1878, 
by the late Thomas Morong; in marshes along the Mystic 
river, at Medford, Mass., Oct., 1893 and ’94, by B. L. 
Robinson and M. L. Fernald; and at Beaver brook, Waverly, 
Mass., Oct., 1894, by G. L. Chandler. A plant combining 
the characteristics of A. puniceus and A. tardiflorus, var. 
lancifolius. The purple hispid stem suggestive of A. punt- 
ceus, is generally more slender than in that species, though 
stouter than in A. tardiflorus. The leaves are broader than 
in A. tardiflorus, var. lancifolius, but the coarse serration of 
the middle portion, and the cuneate lower portion are like 
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that species; the auricled base, scabrous upper surface, and 
hispid midrib, however, are like A. puniceus. The inflores- 
cence is decidedly like A. tardiflorus, var. lancifolius: the 
corymbs are much shorter than the leaves, but in well de- 
veloped A. puniceus the leaves are shorter than the inflores- 
cence. The scales of the involucre, too, are almost identical 
with those of A. tardiflorus, while in A. puniceus they are 
much longer, more lax and more distinctly uni-seriate. The 
rays are light violet like those of A. ¢ardiflorus, not deep 
violet as in ordinary A. puniceus. The achenes in the inter- 
mediate form are all immature and show no striking charac- 
ters. In working over the Asters for the Synoptical Flora of 
North America, Dr. Gray referred the Ashland plant to A. 
puniceus ; but the sheet bears a note in his handwriting, ap- 
parently added sometime later, which suggests that the plant 
may be a hybrid with A. patulus. As this peculiar interme- 
diate form seems to be restricted to a small portion of Middie- 
sex county, I have ventured to follow this suggestion of Dr. 
Gray in placing the plant as above. 
Gray Herbarium, Cambridge, Mass. 
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The root-tubers of Isopyrum occidentale. 
D. T. MAC DOUGAL. 


Soon after my recent paper dealing with the physiology of 
the tubers of Isopyrum biternatum! had passed into the hands 
of the printer, I received a number of living plants of 7. occi- 
dentale H. & A. from California, and the root-tubers were 
found to exhibit such marked characteristics that a special 
consideration of its anatomy was deemed advisable. 

Since this species is confined to a limited area on the Pa- 
cific coast and is but little known in a living condition I ap- 
pend the following description. ? 

‘‘Roots fascicled, fibrous: stem 6-10" high, parted above 
into few one-flowered branches; leaflets 4-8 lines long, irreg- 
ularly 3-lobed: pods short, sessile, obliquely pointed. —Under 
oaks, or other trees and shrubs, among the foothills on either 
side of the valley of the Sacramento.” 

The tubers are formed by the enlargement of the portions of 
the roots nearest the root-stock, .§ to 3™ in length, resulting 
in the formation of a dense hemispherical cluster of spindle- 
shaped structures with a diameter of I to 4™". Pale gray and 
shining when young, they become brownish with age, due to the 
formation of oil-drops in the outer cortical layers. Although 
not verified by actual observation the tubers appear to live 
and increase in size for several years. 

The structure of the root, which differs in many important 
features from that of /. déternatum, may be best understood 
by following its developmental history, which is in the earlier 
stages similar to that of Ranunculus repens.* The stele is 
generally tetrarchic and in normal roots the xylem bundles 
undergo a centripetal development resulting in the total ob- 
literation of the medulla. The endodermis is soon clearly 
differentiated while the cortex is quite similar to that of /. 
biternatum, already described. In the thickening of such 
roots into tubers the medullary rays are developed internally 


1A contribution to the physiology of the root-tubers of Isopyrum biternatum 
Torr. and Gray. Separate, March 31, 1896. Minn. Bot. Stud. 1: 500-516. 
pl. 28 and 29. 1896. 


2Greene, Flora Franciscana, part 111. 308. 1892. 
3Vines, Text Book of Botany 165. fig. 127. 1895. 
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in such manner that the xylem bundles are separated and a 
comparatively large central mass of parenchyma is formed. 
A cylindrical mass of the cells in the central portion of this 
tissue, extending the length of the tuber only, undergoes 
sclerosis to such an extent that the cell-lumina are almost ob- 
literated, and the walls are simply pitted. These sclerotic 
cells are cylindrical in outline, are joined transversely at the 
ends, and their length is several times their diameter. 

A small bundle of secondary xylem is formed from each of 
the meristematic arches lying between the primary bundles. 
The larger part of the bulk of the tuber is due to the greatly 
accelerated development of the pericycle, resulting in the 
formation of a thick concentric ring of parenchymatous tissue, 
retaining in greater part its meris- 
tematic character, and differs from 
the corresponding region in /. dz¢er- 
natum in that it is furnished with 
numbers of small intercellular spaces. 
Extending to an indefinite distance 
from each primary bundle is a wedge 
shaped cambiumray. Near the cor- 
tex in the same plane as the rays 
are small bundles of elongated cells, 
which finally become woody, which 
have originated independently in the 
exaggerated pericycle. The cortex 
and endodermis show but little sec- 
ondary change. In the latter an oc- 
casional newly formed radial wall 
may be seen. 

Space is not at command for the 
proper citation of the numerous important papers bearing on 
the morphology of theroots of this group of the Ranuncu- 
lace, except to mention the work of Olivier* and Marie. ® 

In the comparison of the tubers of 7. d¢ternatum and J. occi- 
dentale, it can be seen that the formation of the tubers in 
both instances is due to the exaggerated development of the 
pericycle, and that the process in the first is accompanied by 


‘Recherches sur l'appareil tegumentaire des racines. Ann. d. Sc. Nat. VI. 


& Recherches sur la structure des Ranonculacees. Ann. d. Sci. Nat. VI. 20: 
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marked secondary changes in the endodermis and cortex, 
which do not occur in the root of either; in the second the 
development of the tuber is accompanied by the formation 
of secondary xylem bundles, and of a large medulla, the cen- 
tral portion of which undergoes a marked sclerosis: features 
entirely absent from the root. Further, the cambiform rays of 
I. biternatum are formed opposite the two secondary bundles 
and extend half the distance to the cortex terminating ina 
strand of woody cells originating in the pericycle, while in 
I. occidentale the cambiform rays are developed opposite the 
four or five primary bundles only, and extend only part way 
to the woody strands in the pericycle. 

So far as the physiological features of the tubers of the last 
named species have come under observation, they show a 
close similarity to those of the first. The parenchymatous 
cells from the tubers of plants beginning to bloom March 24th 
gave the globular aggregations on the application of strong 
alcohol. A few weeks later they contained numbers of gran- 
ules reacting as ‘‘red starch.” The cortical cells were also 
filled with reddish brown drops of oil, and the outer layer 
was infested with a number of hyphae. The presence of 
sclerenchyma in the medulla and in consequence in the 
tuber alone is somewhat remarkable, and seems entirely un- 
explainable by any of the accepted principles of mechanical 
induction; a fact more clearly apparent when it is remem- 
bered that the tubers are clustered in a compact mass in such 
position as to be incapable of receiving strains of any moment. 
Neither may inferences of value be deduced from a consider- 
ation of the absence, presence, or varying disposition of the 
sclerenchymatous tissues in the roots of the closely related 
genera. 

University of Minnesota. 
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Albert Nelson Prentiss. 


GEO. F. ATKINSON. 
WITH PORTRAIT: PLATE XIX. 


Albert Nelson Prentiss was born May 22, 1836, at Cazeno- 
via, Oneida county, N. Y. His father was a farmer, and his 
grandfather was an officer in the war of 1812, dying in the 
service. 

His early education was gained in the public schools, and 
in the Oneida County Seminary of his native village. In 
1858 he entered the Michigan State Agricultural College and 
was graduated in 1861 with the degree of B.S. His class, 
numbering seven members, was the first to graduate from 
that institution, and the entire class, responding to their 
country’s call at the outbreak of the civil war, immediately 
enlisted in the service of the army. Albert N. Prentiss was 
enlisted in the engineering corps at Battle Creek, Mich., and 
assigned to special signal service duty in the army of the 
west. After four months service, principally in the field, in 
the interior of Missouri, his corps was disbanded in conse- 
quence of changes in the organization of the army which fol- 
lowed the removal of the commanding general. 

In 1862 he was elected associate principal of the Kalama- 
zoo, Mich., high school, which position he resigned during 
the following year to accept the instructorship of botany and 
horticulture in his alma mater, the Michigan Agricultural 
College at Lansing. He received the degree of M. S. from 
the same institution in 1864, and in 1865 he was promoted to 
the full professorship of botany and horticulture. 

Aside from the duties appertaining to the educational fea- 
tures of the department he had charge of the grounds of the 
campus, and under his direction the face of the campus soon 
changed from the formal association of straight lines and 
angles to the place of beauty which it now is. 

Among his pupils in botany at the Michigan Agricultural 
College are the following men whose lives have been devoted 
to the science and who have attained positions of eminence 
in their chosen fields: C. E. Bessey, professor of botany in 
the University of Nebraska; W. P. Wilson, professor of bot- 
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any in the University of Pennsylvania; B. D. Halsted, pro- 
fessor of botany in Rutgers College, and botanist of the New 
Jersey Agricultural Experiment Station; S. M. Tracy of the 
Mississippi Agricultural College, director and botanist of the 
Mississippi Agricultural Experiment Station. 

At the opening of Cornell University in 1868 he was called 
to the chair of botany, arboriculture and horticulture. The 
botanical department for several years did not have rooms de- 
voted entirely to the work in botany, but made use of rooms 
at intervals when they were not occupied by other classes, and 
there was, therefore, a lack of room for carrying on desired 
laboratory work, as there was also at that time lack of suit- 
able apparatus or illustrative material. The first course offered 
was in systematic botany during the autumn of the opening 
of the university in 1868. This was attended by four students 
who came from other institutions and who had some previous 
training in botany, the lectures being given in what is known 
as Morrill Hall. Inthe spring term the department was as- 
signed two small rooms in a wooden building which had just 
been completed, more especially for the chemical and physical 
departments, neither of which rooms was large enough for 
the class of 144 students who attended the elementary course 
in the spring term. The lectures to this class were given in 
the chemical lecture room, where they were held for three 
years. For a number of years the members of this large 
class, through his influence, became interested in the loca! 
flora, and this led ultimately through the enthusiasm of such 
men as Dr. D. S. Jordan, now president of Leland Stanford, 
Jr., University, Dr. J. C. Branner and Professor W. R. Dud- 
ley, of the same institution, to a careful and systematic study 
of the interesting flora of this region, and the publication 
later by Professor Dudley of the Cayuga Flora. In 1875 the 
department was moved to more commodious and permanent 
quarters in the south wing of the Sage College, and the 
equipment in the way of models and other illustrative mate- 
rial had by this time considerably increased, and some other 
courses were offered. In 1873 an instructor, David S. Jor- 
dan, was for the first time appointed, and in the following 
year W. R. Dudley was appointed instructor, and continued 
to occupy this position until promoted to the assistant profes- 
sorship in 1876-77. In 1881 the laboratory was further ex- 


tended, and a large conservatory was erected in connection 
with the department. 
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For more than a decade in the early history of the univer- 
sity the entire oversight of the large grounds of Cornell Uni- 
versity fell to the lot of the professor of botany, and to those 
who know anything of the wild condition of the grounds at 
that time the duties of this position will not seem small. In 
fact a large part of the time of Professor Prentiss during the 
early years was given to personal supervision of the improve- 
ment of the grounds and the planting of trees, many of the 
summer vacations as well as the spare time obtained from the 
instruction being devoted entirely to this work. One of the 
first plans projected by him for the improvement of the grounds 
was the starting of a small nursery of native plants, the seeds 
of which were planted at the opening of the university. Ow- 
ing to lack of funds for the care of this nursery most of the 
young plants were lost, but a few were planted on the campus, 
and would thus, if protected, be of the .same age as the uni- 
versity. Most of these trees in one way and another have 
disappeared, chiefly through the rapid expansion of the uni- 
versity beyond what was anticipated at the outset, so that 
they have largely been removed to give place to new build- 
ings, to subsequent gradings of the grounds, etc. Of the 
number of these trees planted at that time it may be inter- 
esting to the friends of the university to know, that, so far as 
can be determined, only three pine trees remain, one situated 
on the Sage College grounds about 100 feet south of the bo- 
tanical laboratory, while the other two are in the grounds of 
the residence of Professor J. H. Comstock, at the north end 
on East avenue. 

In the summer and autumn of 1870 Professor Prentiss was 
absent in Brazil with what is usually spoken of as the ‘‘Cor- 
nell Exploring Expedition.” In university history this expe- 
dition is usually known as the ‘tMorgan Expedition” in honor 
of the Hon. Edwin Barber Morgan of Aurora, N. Y., who 
contributed a considerable sum toward the cost. The expe- 
dition was organized by Professor C. F. Hartt, at that time 
professor of geology, for the purpose of making collections in 
natural history and studying the natural resources of the 
country. A number of students accompanied Professors Hartt 
and Prentiss. The party sailed from New York the latter part 
of June, returning early in January, 1871. They explored 
the valley of the Amazon for a distance of about 400 miles 
above Para, as well as the rivers Chingu and Tapajos, two of 

22—Vol. XXI.—No. 5. 
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the principal tributaries of the Amazon. This gave Profes- 
sor Prentiss an excellent opportunity to study the tropical 
flora and also to make some collections of material for the de- 
partment. He also spent some time in Rio Janeiro and in 
other parts of Brazil. 

In 1872 he spent six months in Europe devoting the larg- 
est share of his time to the Royal Botanic Gardens at Kew, 
London, and the Jardin des Plantes at Paris. Subsequent 
visits were made to Europe and a large number of the more 
important botanic gardens were visited and studied. In 1878 
he was married to Miss Adaline Eldred, and having no chil- 
dren his wife has been able to accompany him in many of his 
travels. 

luring his connection with the department at Cornell many 
students have come under his direct influence, and doubtless 
alarge number have received from his instruction an inspira- 
tion to become botanists or teachers of botany. Among the 
more prominent botanists who have at one time or another 
been students of his at Cornell may be mentioned the follow- 
ing: J. C. Arthur, professor of vegetable physiology at Pur- 
due University; F. V. Coville, chief of the Division of Botany 
of the U. S. Department of Agriculture; W. R. Dudley, pro- 
fessor of botany in the Leland Stanford Jr., University; R. B. 
Hough, author of American Woods; J. A. Holmes, formerly 
professor of botany and geology in the University of North 
Carolina, now state geologist; W. A. Kellerman, professor of 
botany in the Ohio State University; W. R. Lazenby, for- 
merly professor of botany, now professor of horticulture in 
the Ohio State University; C. W. Mathews, professor of 
horticulture and botany in the State College of Kentucky; 
V. A. Moore, bacteriologist of the Bureau of Animal In- 
dustry of the U. S. Department of Agriculture; C. F. Mills- 
paugh, botanist to the Field Columbian Museum of Chicago; 
W. W. Rowlee, assistant professor of botany in Cornell Uni- 
versity; W. Trelease, professor of botany in Washington Uni- 
versity and director of the Missouri Botanical Garden; M. B. 
Thomas, professor of botany in Wabash College; R. Yatabe, 
professor of botany and curator of the botanic garden, Uni- 
versity of Tokio. 

Professor Prentiss’ writings upon botanical subjects have 
been few. In 1871 he wrote an essay on the ‘‘Mode of the 
natural distribution of plants over the surface of the earth,” 
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which received the first Walker prize by the Boston Society 
of Natural History, and was published in pamphlet form (Uni- 
versity Press, Ithaca, N. Y., 1872). Minor contributions have 
been made to some of the American botanical journals. 

The most extended piece of botanical writing which Profes- 
sor Prentiss accomplished has unfortunately not yet been pub- 
lished. This was a monograph of the hemlock, 7suga Can- 
adensis, for the Division of Forestry of the U. S. Department 
of Agriculture. The monograph was one of a series upon 
certain of our coniferous trees, prepared at the request of the 
chief of the Division of Forestry,’ Mr. B. E. Fernow, by dif- 
ferent authors. Professor V. M. Spalding made the mono- 
graph on the white pine, Dr. Chas. Mohr on the southern pines, 
Mr. Flint on Pinus resinosa, rigida, etc., and Professor Pren- 
tiss on the hemlock. According to certain financial require- 
ments of the department at Washington, the time for the 
delivery of the monographs was extremely limited, so that 
when they were presented at the expiration of this limit, they 
were all necessarily short in observations of a kind which are 
needed to formulate rules for forestry practice, especially 
measurements at various stages of development not only of 
single trees but of groups in the forest. For this reason none 
of these monographs were printed at that time, and only now 
is the department in a position to publish Dr. Mohr’s mono- 
graph, to be followed by the others in turn. These mono- 
graphs included statistics of area and consumption, with a 
history of the economic development of timber supplies; brief 
botanical descriptions, including studies on wood structure, 
biology, the requirements of the species for its development, 
the progress through various stages of growth, etc., etc. Pro- 
fessor Prentiss’ monograph was among the best, and very well 
put together, but was, like the rest, deficient in the respects 
mentioned. 

The fact that his productiveness has not manifested itself 
in more frequent and pretentious contributions upon botani- 
cal topics may have seemed suprising to those who have not 
understood the conditions under which Professor Prentiss has 
labored. During the early history of the University the 
organization of a department when funds were not sufficient 
to at once build and equip suitable rooms for the large num- 


*Iam greatly indebted to the kindness of Mr. Fernow for these facts con- 
‘cerning the conifer monographs. G. F. A. 
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ber of students, the exacting duties as superintendent of the 
grounds for the larger part of his connection with the Univer- 
sity, where constant personal supervision was necessary in 
connection with the improvement and care of 50 to 100 acres, 
was sufficient, with the duties as teacher, for a number of 
years without any assistance, to prevent the planning and 
carrying out of any extended investigations. During the 
later years, failing health, while it did not prevent him from 
attendance upon the duties of instruction and administration 
of his office, did not leave him sufficient reserve strength for 
the close and continued application necessary in conducting 
extended experiments or prolonged research. Punctilious to 
a fault in meeting his appointments, he rarely missed any of 
his classes, even when suffering from an indisposition which 
would have warranted an occasional respite. But during the 
last two years illness has at several times compelled him to 
give up all work for short periods, though he would return to 
work again when convalescent, and in such a state of health 
which would have constrained others to absent themselves 
longer from duty. But in the winter of 1896 he found it nec- 
essary in order that his health might be cared for to ask to be 
relieved from further active participation in the administra- 
tion of the department. 

At the winter meeting of the Board of Trustees he was 
elected professor emeritus in recognition of his long and faith- 
ful services to the University, and the faculty attested by ap- 
propriate resolutions the esteem in which he has always been 
held by his colleagues, and the value of his services and in- 
fluence in the early history of the University, when it required 
men of strong faith and firm principles to stand up for the 
new and advanced ideals upon which Cornell University was 
founded. 

Professor Prentiss is dignified and gentle. In his lectures 
he was aclear, precise, easy and fluent speaker, and in conver- 
sation a most delightful companion. To those who were not 
intimately acquainted with him he often seemed cold and un- 
sympathetic, but those who knew him well, felt the charm of 
his manner and encouragement of his keen interest in the in- 
dividual work of the student. Asa pupil of Professor Pren- 
tiss the writer felt no restraint upon the most cordial relation- 
ship, and always experienced an exquisite delight in the per- 
sona! discussions upon various topics connected with the lec- 
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tures or investigations, and came to regard him more in the 
light of a dear friend than as ateacher. Later when he was 
associated with him as a colleague, the same deep interest in 
success and approval of research work characterized his rela- 
tion to his former pupil. Cultivated and refined, his influence 
upon his pupils, upon his home, and in social life, has been 
alike gentle and elevating, and all his friends will sincerely 
wish that he may recover from the present trying illness, and 
be spared many years in the enjoyment of needed rest after a 
long period of active and exacting labors. 
Ithaca, N. Y. 


Noteworthy anatomical and physiological researches, 
Carbon dioxide and living protoplasm. 


The question as to the influence of CO, on the protoplasm 
has received much investigation but is not accurately deter- 
mined. Giuseppe Lopriore, before giving an account of his 
reinvestigation of the question,! summarizes the previous 
knowledge as follows: 

The influence of CO, upon the protoplasm of green plants 
is different from that ‘upon the colorless protoplasm of the 
yeasts and bacteria. The latter are capable, in comparison 
with the green plants, of enduring a very large amount of 
CO,, or even of living in almost pure CO,. This relation, 
however, differs with different species of bacteria. Some 
thrive almost as well in pure CO, as in air; others show di- 
minished growth; while a third group will only develop when 
the cultures are kept warm in the incubator. While CO, at 
ordinary pressure is not fatal to bacteria, at a higher pressure 
it may be. 

The yeasts behave differently—even oppositely—according 
to the species. According to Brefeld yeast may grow in CO, 
which contains as little oxygen as gyy5 Of its volume, which 
may therefore be considered almost pure. According to Foth, 
on the contrary, CO, exercises a strongly retarding influence 
upon the power of multiplication of yeast. 

The relation of CO, to green plants is inferred from the 
experiments upon different vital phenomena which here may 
best be considered singly. 

As to the germination of seeds, this does not occur in pure 
CO,, which appears to kill embryos of swollen seeds. If the 
seeds are dry they resist its action as well as in air. In an 
atmosphere containing 50% CO, seeds cannot germinate, but 
viability is not lost for they do germinate upon being trans- 
ferred to air. Seedlings which can stand this gas mixture 
when exposed to sunlight die, on the contrary, in an atmos- 


phere containing only 8% CO, when they are kept in dark- 
ness. 


1 Ueber die Einwirkung der Kohlensiure auf das Protoplasma der lebende 
Pflanzenzelle. Pringsh. Jahrb. f. wiss. Bot. 28: 531-626. p/. 2. figs. 3. 1895. 
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As to the influence of CO, upon carbon-assimilation and the 
excretion of oxygen, most researches show that a small amount 
of CO, (4-10%) increases carbon-assimilation, while a higher 
percentage diminishes it, or even works injury to the plant. 
But carbon-assimilation depends on the function of chloro- 
phyll, and this points to the fact that if the young plants are 
not provided with chlorophyll they could not bear this per- 
centage of CO,; for according to Boehm, the formation of 
chlorophyll is retarded in air with 2% and suppressed in air 
with 20% CO,. 

As to the influence upon the phenomena of movements, 
susceptibility to these does not entirely disappear even after 
a long stay (6-12 hours) in CO,. So longas the plant remains 
alive irritability returns when the plants are transferred again 
to atmospheric air. Inthe sleep-movements of Oxalis leaves 
an accommodation to the CO,-atmosphere is even possible. 
The plasma-streaming shows a like relation. Stopped by 
CO,, it begins again after some time if the CO, is replaced 
by air. The motility of protoplasm is not destroyed unless 
the CO, acts too long. 

Lopriore undertook to re-investigate the action of pure CO, 
and O in different proportions upon the vital activity of pro- 
toplasm without chlorophyll, and especially upon the growth of 
living plant cells. In the preparation of gases special pre- 
cautions were taken to have them pure. The CO, was pre- 
pared by the costly process of heating potassic bicarbonate, 
which yields under the best conditions only half its gas—a 
process first used in physiological work by Schloesing and 
Laurent. The impossibility of obtaining CO, free from va- 
por of HCl when this acid is used to liberate the gas from 
marble determined the author to avoid this common process. 
The difficulty of refilling Kipp’s apparatus on account of the 
gypsum formed when H,SO,, is used, although it yields ex- 
traordinarily pure CO,, deterred him from using Bunsen’s 
method. The potassic bicarbonate used must be chemically 
pure and specially tested as to its freedom from ammoniates 
and nitrates. 

The oxygen was prepared by heating the purest potassic 
chlorate in a glass retort with the usual precautions. Hydro- 
gen was at first prepared in a Kipp’s apparatus from zinc and 
sulfuric acid and washed through plumbic acetate and KOH, 
but later compressed H was purchased and purified. 
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Five glass gasometers of 25' capacity each were used, after 
being carefully calibrated for each half liter. Three of these 
were used for pure gases and two for mixtures. It was found 
very difficult to secure a definite mixture, say of two parts 
CO, and one part O, and impossible to maintain it for any 
length of time on account of the unequal absorption by the 
water. This led to the employment of paraffin oil as a protec- 
tion to the water. Eudiometric analysis showed that during 
twenty-four hours (the usual period for which a gasometer 
was used) no considerable alteration then occurred in the per- 
centage composition of the mixtures. Gas analyses were 
made at frequent intervals to check errors. 

The gas chambers in which objects were observed were of 
the form used by Kny, round shallow brass boxes 38 x 18™ or 
30x 12™™" with entrance and exit tubes at the side, having the 
bottom of thick glass and the top a metal ring, with cover- 
glass in the center, which screws on air-tight by means of an 
intervening washer. The object could then be placed in a 
hanging water drop on the under side of the coverglass. 

After discussing the sources of error, the author presents a 
detailed account of his experiments, only the results of which 
can be here summarized from his own words. 

1. Pure CO,, if its action does not exceed a certain time, 
variable in different cases, has a retarding influence upon the 
vital phenomena, but not a permanently injurious one. 

2. The retarding action of the CO, is not negative, due to 
the absence of oxygen, but a specific characteristic. 

3. The CO, in many cases probably increases, either di- 
rectly or indirectly, the extensibility of still growing mem- 
branes. In many other cases when the extensibility is not 
sufficient it brings about a rupture of the membrane of living 
cells. 

4. Asmall amount of CO, (I-10 percent.) accelerates the 
growth but does not raise the turgor-pressure of pollen-tubes 
which have been accelerated in growth. The turgor increases 
gradually if the pollen-tubes are, after a short exposure to 
CO,, again exposed to atmospheric air. 

5. Different cells of a plant are sensitive to CO, in differ- 
ent degrees. 

6. Living plant cells may become inured to the disturbing 
action of CO,. The plasma is also capable of a certain de- 
gree of accommodation.—R. 
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The phenomena of disorganization.! 


The earlier researches regarding the death of the plant-cell 
have taken account chiefly of the dynamic sources of disorgan- 
ization, such as heat, light, electricity, and given little atten- 
tion to the material sources. Moreover they have largely 
overlooked the fact that the plant does not surrender its life 
without a fight, often of relatively long duration, which finds 
expression in the extraordinary internal alterations that are 
manifested whether the cell triumphs or surrenders, whether 
the disorganization is reparable or irreparable. The later re- 
searches have proceeded chiefly along two distinct lines, from 
the standpoint of the chemist and that of the physicist. The 
one views the cell-organism as essentially a chemism, the 
other as a mechanism. The researches of Loew and Bokorny 
are of the first sort, those of Berthold and of Biitschli of the 
second. Viewed thus the real characteristic of the organ- 
ism, viz., the interdependence of the cycle of processes mak- 
ing up life (processes which we distinguish as chemical and 
physical), is put too far into the background. To the one 
the organism appears too much as a machine, to the other 
too much as a vessel in which chemical reactions are occur- 
ring. Rather we must consider the organism neither one nor 
the other, but that, as chemical and physical processes go 
hand in hand, we have before us a metabolic energy-trans- 
forming complex (Stoff-Kraftwechselsystem) comparable rath- 
er to a factory than to a machine. 

Klemm determined to observe and compare the phenomena 
which became visible under the action of disorganizing media 
of known character applied designedly, and to see whether 
the likeness and difference in the death phenomena were 
merely superficial or were of deeper significance, depending 
upon the nature of the disorganizing agent. By choosing the 
proper amount or strength of the material or dynamic agent, 
and thus making the transition from life to death slow, Klemm 
endeavored so to arrange his experiments as to observe as 
many as possible of the phases of disorganization. It seemed 
specially important also to prove how the cells behaved under 
the gradual intensification of an agent up to an injurious de- 
gree as compared with the sudden application of the same 
agent of like intensity, so as to be able to distinguish clearly 


Pauc: Desorganizationserscheinungen der Zelle. Pringsh. Jahrb. f. 
wiss. Bot. 28: 627-700. p/. 2. 1895. 
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the characteristic action of the agent from the reaction due to 
the sudden change of conditions. Great variability is to be 
expected not onlyaccording to the plant, but even among like 
cells of the same plant, and at different times and under differ- 
ent circumstances. 

The symptoms of death are in most cases distinct enough, 
but in doubtful cases death was determined by the incapa- 
bility of contraction on the addition of a plasmolyzing solu- 
tion, or by the capacity to accumulate coloring matter, which 
appears only at death. Nigrosin, which is entirely harmless, 
was chiefly used for this test. 

As dynamic agents Klemm used high and low tempera- 
tures, light, and electricity. As material reagents he used 
inorganic and organic acids, alkalies and alkaloids, H, O,, 
CuSO,, FeSO,, alcohol, phenol, and anilin colors. 

As experimental material, that specially rich in protoplasm 
proved most serviceable, such as plasmodia of Myxomycetes, 
stamen-hairs of Tradescantia, cells of Spirogyra, filaments of 
Vaucheria and some marine Siphonezx, hyphz of Saprolegnia, 
and the root hairs of 7rianea Bogotensis, which are finely 
adapted to the action of material agents because not cuticu- 
larized. 

1. Heat. Previous observations mainly agree as to the 
visible alterations from high temperatures, viz., cessation of 
movement, rigor, and eventually aggregation or separation 
of masses of protoplasm. Klemm used Pfeffer’s warm stage 
and determined, first, that gradual heating can be carried to 
a degree at which its sudden application is immediately fatal. 
Under these circumstances the alterations affect the move- 
ment rather than the form of the protoplasm. The first effect 
of heating beyond the optimum is to produce a condition of 
irritation marked by a feverishly rapid streaming. Ata yet 
higher temperature the streaming was slowed with often trem- 
ulous movements of the plasma strands. This was succeeded 
by the formation of clumps here and there, and later by rigor. 
Hairs of Momordica and Tradescantia could be heated gradu- 
ally to 51° without death. Contraction of the plasma from 
the wall followed, but when heat was applied suddenly no 
contraction took place. Killed in this way a strikingly gran- 
ular appearance was imparted to the protoplasm. When 
heat is continuously increased turgor does not diminish until 
the death begins. By applying a heat of 42-45°C. at once 
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the internal revolution described by Sachs could be obtained; 
but it is readily shown that the plasma regains something of 
its original form if kept at this temperature, while if cooled 
the alteration of form becomes complete. The effects there- 
fore are effects of change, not specifically of heat. Heat 
itself works disorganization without characteristic deforma- 
tion, except the appearance of granulation in the last stage. 

Low temperatures within the minimum showed essentially 
like effects. Only a sudden change produced any substantial 
deformations. Contractions of the plasma occur in consider- 
able amount only at temperatures which after longer time 
produce death. These, therefore, are only the expression of 
the general injury, not the specific and immediate effects nec- 
essarily accompanying disorganization by abnormal tempera- 
ture, which are purely internal and molecular and are ex- 
pressed only by the granular appearance of the protoplasm 
killed by extreme temperature. 

2. Light. No attempt was made to determine whether a 
lower limit exists, though the experiments of Hofmeister and 
Baranetzky mentioned in Pfeffer’s Physzologie suggest such a 
possibility. Pringsheim established the fact that a high in- 
tensity of light can disorganize and kill protoplasm. But 
Klemm was not able to discover any phenomena which are 
typical of death through light, either because they occur ex- 
clusively or in higher degree under its action. Light, how- 
ever, is not able to produce such intensive mass movements, 
when suddenly applied, as does heat suddenly applied. 

3. Electricity. The disorganization produced by electric- 
ity, however, is of an entirely different character from that 
by heat and light, consisting of phenomena of solution which 
lead to the swelling of the protoplasmic layers and strands 
and to an extraordinary formation of vacuoles. The altera- 
tions mentioned in the older literature therefore are only the 
beginnings of the action which find outward expression espe- 
cially in the streaming plasma—only the gross deformations 
which perhaps have their origin chiefly in the mechanical ac- 
tion of the induction shock, while the peculiarity of the elec- 
trical action lies in the internal changes it produces, leading 
to a frothy vacuolization of the plasma. This is made even 
more evident when the motion of the plasma is previously 
checked by withdrawal of oxygen or by chloroform. 

4. Reagents. Acids produce, as characteristic disorgani- 
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zation phenomena,a granulation pointing to precipitates in the 
protoplasm, and a rigor, without any considerable contrac- 
tion. It isthis which has made them useful as fixing reagents 
in microtechnique. Alkalies and alkaloids disorganize by 
producing an abnormal solubility of the constituents of the 
protoplasm, so that it becomes vacuolated like a mass of foam, 
thus resembling in effect electric currents. 

With hydrogen peroxide an extremely fine fibrillar struc- 
ture of the plasma was produced, the fibrils mostly running 
lengthwise, a few traversely, and either ending free or joined 
into anetwork. Even the nucleus appeared not simply gran- 
ular but like a coil of fibrils. The metallic salts produced no 
visible changes of structure or configuration. Anilin stains 
bring about an aggregation of the protoplasm as Pfeffer 
showed. Klemm sought to observe the fate of the cell after 
aggregation and to determine whether it is capable of life in 
spite of the experience which the mass of the cytoplasm has 
undergone, and whether, perhaps, the extruded balls are 
again taken up into the plasma. Though he used the large 
rhizoids of Chara he was not able to see that the cells had suf- 
fered any considerable injury, nor that the balls were again 
taken up into the plasma, though they were many times 
crowded deep into it. The balls themselves retained their 
life for a long time. 

Summarizing his results Klemm says: In disorganization 
produced by forces and substances there is no single visible 
phenomenon common to all. The separate alterations to be 
observed are: collapse of the protoplasm, in which the diminu- 
tion of turgor finds expression, deformation consisting of 
gross alteration of contour and separation of parts of the pro- 
toplasm, and finally structural alterations in the protoplasm. 

1. That many agents at the very beginning of disorganiza- 
tion produce a diminution of turgor, either by changing the 
cell-sap or the resistance of the plasma to filtration, is cer- 
tain. Yet this rarely goes so far as to produce real contrac- 
tion, severing the protoplasm from the wall as in plasmol- 
ysis. After death turgor is, naturally, always diminished; 
yet irregular contraction, collapse, never appears; nor does it 
as a specific effect of any disorganizing medium. On the 
contrary collapse may or may not take place with any agent. 
Whether it will or not depends on the degree of harmfulness. 
The more harmful, whether on quantitative or qualitative 
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grounds, the less does the plasma collapse. Thus, no col- 
lapse occurs witha high intensity of light or heat, a high con- 
centration of alcohol or acids, while on the contrary it does 
occur with low intensity or concentration. By no means all 
agents tend to diminish turgor; an increase even, of osmotic 
pressure is not excluded. 

2. Alterations of configuration, such as formation of nod- 
ules, aggregation, separation of protoplasm, are a consequence 
of the sudden intensive action of many agents. They are 
wanting on the gradual application of agents to an amount 
or degree equal to that at which a sudden application pro- 
duces such deformations. Alterations of internal movement 
to external recognizable mass movements go on only when 
agents are introduced suddenly. 

3. Alterations of internal structure of protoplasm are not 
to be observed in all disorganization. When recognizable 
at all they fall into three categories: (1) Secretions of various 
forms, principally small grains which give to the plasma, in 
comparison with the normal, a much more granular appear- 
ance. They may be united into chains, nets, dendritic and 
other groups. These secretions may even take the form of 
fibers and impart a fibrillar appearance tothe plasma. (2) 
Phenomena of solution which manifest themselves in the for- 
mation of vacuoles. In consequence of this vacuolation the 
plasma may be completely transformed into a foam. The 
vacuoles may be of considerable size but in part they lie near 
the limit of microscopic observation. This action is typical 
of basic substances and appears generally in consequence of 
electric shocks. (3) Coagulation of the plasma with granula- 
tion and formation of vacuoles, few and of small size. This oc- 
curs in many cases, especially in mechanical destruction of 
the protoplasm. 

The alterations of the nucleus are in general completely 
analogous to those of the cytoplasm. 

The structures of the protoplasm observed by different in- 
vestigators, reticular, fibrillar, alveolar, are not permanent 
structures of high physiological significance but are only dif- 
ferent states, producible at will in one and the same proto- 
plasm.—C. R. B. 
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The physiology of tendrils. 


Our knowledge concerning the irritability of tendrils has 
been considerably enlarged by Dr. Carl Correns. ? 

He finds that when the temperature surrounding tendrils is 
either suddenly raised or suddenly lowered between suffi- 
ciently separated extremes, a reaction, in all its phenomena 
like that released by a contact stimulus, is found to follow. 
The change, as such, affords the stimulus. 

When the entire tendril is exposed to the same tempera- 
ture conditions, it begins to roll in at the tip, continuing, if 
the temperature change be great enough, until several coils 
are formed. When the temperature is again brought to the 
normal, an unrolling of the tendril follows until it reaches 
again its original form. Or, if the new temperature limit is 
not so high as to produce a loss of sensitiveness, the tendril 
gradually accommodates itself to the new conditions when 
they are maintained, and uncoils. All the essential features 
of a typical reaction are to be observed. 

The minimum temperature difference necessary to cause a 
perceptible reaction is, in case the experiments are conducted 
in the air, 10°C.; when tendrils are immersed in water, 7—-8°C. 
If the change of temperature is gradually made, no reaction 
is seen to follow. 

When the tendril is warmed locally, the reaction to the 
temperature change begins at the warmed place. 

Tendrils are found to bend in a plane fixed for each tendril 
by its physiologically bilateral structure; hence whether 
warmed from any one side or placed so that all sides are 
warmed alike, the curvature always takes place in a particu- 
lar predetermined plane. No tendrils observed were found 
to be physiologically radial. 

The author decides that as far as he can discover, tendrils 
donot obey Weber’s law concerning the relation of stimulus 
to reaction. 

In regard to the method by which the organ carries out the 
various curvatures found, the author agrees with Pfeffer in 
referring it to variation of turgor pressure. 

As was noted in the April GAZETTE, MacDougal, in 1892, 
observed that a temperature elevation to 40°C. causes a curva- 
ture of the whole tendril and local warming produces a local 
bending. He says, ‘‘the results from these high and low tem- 


1Bot. Zeit. 54: 1-20. 1896. 
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perature stimuli are doubtless due to their direct influence on 
the osmotic action of the cells.” ? 

Correns finds that the most various kinds of solutions, so 
dilute as to cause no injury, call forth in tendrils a typical re- 
action. Since the cuticle is with difficulty penetrated, rather 
strong solutions are sometimes necessary to cause the reac- 
tion, e. g., iodine solution, 0.00192 %. Even stronger 
concentrations of other substances cause no injury and call 
forth the reaction, e. g., acetic acid, 2-6 %; arsenic, I %; 
chloroform, 10 %. Ammonia vapors also cause a plain reac- 
tion. 

MacDougal found that when tendrils were submersed in 
solutions of the ordinary metallic salts (no concentrations 
given), ‘‘the induced osmotic action quickly caused curves.” 
Unless penetrated and killed immediately, the tendrils were 
thrown into coils. * 

In the case of the chemical stimulus Correns finds that 
accommodation takes place when the concentration of the 
solution is gradually increased. 

A few experiments with induction currents renders it prob- 
able that they too are able to produce reactions similar to 
those described. 

Correns studied the tendrils of Cucurbitacee and Passi- 
flore mainly, but other tendril-bearing forms were not neg- 
lected. —RODNEY H. TRUE. 


The physiology cf Drosera rotundifolia. 


In his work on Drosera rotundifolia, Darwin* arrived at the 
conclusion that the speed with which the tentacles show cur- 
vature reactions varies according to the temperature, from 
48.8°C. to 51.6°C. being especially favorable. 

Dr. Carl Correns® regards this conclusion, that a tempera- 
ture elevation releases irritation movements, to be worthy of 
further attention since phenomena of this kind are not of com- 
mon occurrence. When leaves were cut from the plant and 
placed in distilled water which was brought to the desired 
temperature, his results agreed with those of Darwin obtained 
by the same method. When entire plants in the atmosphere 
were subjected to a rapid or a gradual elevation of the tem- 


? Bor. Gaz. 18: 125. 1893. 3Bort. Gaz. 17: 207. 1892. 
‘Darwin. Insectivorous Plants 66. 1875. [Ed. I.] 
5Carl Correns, Bot. Zeit. 54: 21-26. 1896. 
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perature to the limit set by Darwin, no curvature of the ten- 
tacles was to be seen. _ The conduct toward temperature 
change varies, therefore, according to the nature of the sur- 
rounding medium, and causes aside from temperature are op- 
erative. He found, in fact, that distilled water at ordinary 
temperatures acted as a stimulus, and in aslight measure, the 
temperature elevation hastened and strengthened the reaction. 
From ecological considerations this conclusion is surprising. 
Distilled water prepared with the utmost care gave the same 
result, impurities being, therefore, in no way responsible. 

To test Darwin’s statement that leaves react more rapidly 
at higher temperatures, Correns used as irritants dilute solu- 
tions of sodium chloride (1:8400), sodium nitrate (1: 840) and 
acetic acid (1:333) at two temperatures, 18 to 21° C. and 48 
to 52° C. He found that the strength and speed of the re- 
action of Drosera leaves to chemical stimuli is increased by 
an elevation of temperature. 

Water from the Tiibingen water works undistilled, caused 
no reaction, leading to the conclusion that impurities were re- 
sponsible, not for the reaction, but for the absence of reac- 
tion, to water. When this water was distilled, a reaction 
followed. By adding to pure distilled water pulverized 
calcium carbonate in the presence of carbonic acid, no reac- 
tion followed. Calcium phosphate and calcium nitrate be- 
haved in a like manner. We have, therefore, in the calcium © 
salts, substances which, like ether, make Drosera leaves in- 
sensitive to chemical stimuli. This fact was known to Dar- 
win. 

The author found that 0.1% calcium nitrate entirely pre- 
vents any reaction; 0.02% still exerts a noticeable influence; 
0.01% is without apparent effect. 

Drosera leaves seem to react in an especially pronounced 
manner to ammonium carbonate in dilute solution (0.05%). 
A comparison of effectiveness in their specific directions of 
calcium nitrate and of ammonium carbonate showed that from 
five to ten parts of the former are necessary to physiologically 
balance one part of the latter. 

The growth habits of Drosera rotundifolia stand in accord 
with the above results since this plant with its companions, 
the sphagna, are found only in soils poor in lime. Cultures 
of Drosera watered with hard water quickly die. —RODNEY 
H. TRUE. 
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Notes upon Tradescantia micrantha.—With Plate XX.—TI have 
been much interested in the rediscovery of this pretty little spider- 
wort. Although not uncommon in its native haunts it was not col- 
lected again for forty years after its discovery. Until recently it has 
not been represented in any of our larger herbaria except by the single 
type specimen in the Torrey herbarium at Columbia College. 

The history of the plant is as follows: A single specimen was collected 
about 1854 near the mouth of the Rio Grande by A. Schott, who was 
then one of the collectors of the Mexican Boundary Survey. In 1859 
it was described by Dr. John Torrey in the Report of the Mexican 
Boundary Survey. All the descriptions since then have been based on 
this short account. The plant was rediscovered by A. A. Heller at 
Corpus Christi, Texas, in the spring of 1894. He wrote me that the 
plant was very plentiful near the Oso, growing among and under thorny 
bushes. Only a very few specimens were obtained owing to the diffi- 
culty of getting at the plants. The material came into my hands 
August 28th, 1894. Since April 12th, a period of four and one-half 
months, the plants had been either in press or in a bundle of porous 
papers, and yet they still showed some signs of life. Two joints were 
planted in the green house where they soon took root and grew so 
rapidly that in a very short time we had some 4oo plants. Some of 
this material has been distributed to the leading botanical gardens in 
the United States. In this connection I might state that the Division 
of Botany, Department of Agriculture, will gladly send cuttings to any 
one who would like to grow the plant. It is, perhaps, of little horti- 
cultural value, although we have not experimented very much with it. 
It might be used in hanging baskets with good effect in connection 
with other plants having dense foliage, but its elongated internodes 
and short stiff leaves will prevent its use alone. The plant naturally 
grows close to the ground, rooting at every joint and forming quite a 
thick carpet. It might be used to advantage in clumps or masses. 
The flowers are produced in great abundance and though small are 
very pretty and quite persistent for this order. Although the flowers 
last but a single day, they remain open until late in the afternoon, and 
with little care plants will flower for several months. In no case have 
any of our plants set seed. 

This Zradescantia is very unlike any of the other United States spe- 
cies. In habit it most resembles 7. foridana, from which it is easily 
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distinguished by its flowers. It was originally described as having 
pale blue flowers, while in fact they are bright pink. The buds are 
sharply 3-angled and the anther cells are separated bya peculiar broad 
connective. I append a full description of the species. 

Stems slender, rooting at the joints, flaccid, glabrous except a nar- 
row line of pubescence extending down from the mouth of the sheath; 
joints sometimes elongated, 3.7 long: leaves thickish, ovate to lance- 
olate, acute, 12 to 30™" long, keeled beneath and often somewhat re- 
flexed, with slightly scabrous margins; sheath short, connate, with vil- 
lous margin; spathe a pair of leaves (not connate as originally 
described) or occasionally of a single leaf: umbel always terminal 
and sessile, 6-flowered; bracts among the flowers 6" long, green or 
purplish, linear, acute, bearing on their margins short stiff hairs: ped- 
icels 12 to 16™" long: buds sharply triangular and acute: sepals 3, 
equal, greenish, 6"™ long, keeled on the back and pubescent along the 
midvein: petals 3, bright pink (not “pale blue”), a little longer than 
the sepals, obovate to orbicular: stamens 6; filaments all bearded be- 
low; anther cells separated by a broad obtuse connective: style as 
long as the stamens, slightly capitate—J. N. Roser, Department of Ag- 
riculture, Washington, D. C. 


EXPLANATION OF PLATE XX.—7rdescantia micrantha Torr. Fig. 1, 
bud; 2, cross section of same; 3, flower; 4, stamen; all somewhat en- 
larged. Drawn by Miss Mary C. Gannett. 


; , 


EDITORIAL. 


THE PUBLICATION of “state floras,” when well done, has many im- 
portant uses. These floras have become so numerous that almost 
every state is represented. Those who are preparing general manuals 
or are monographing groups are much interested in learning the range 
of their plants, a thing which herbaria seldom completely record. 
The artificia! boundaries of states, however, are not biological bound- 
aries, and, while they serve to divide a large area into smaller ones 
much more convenient to explore, they rob the term “flora” of much 
of any biological significance it may have. This unfortunate condi- 
tion of affairs is further encouraged by the fact that the state appro- 
priates money for such purposes to be expended only within its bord- 
ers. ‘Thus the artificial boundary line and the state appropriation 
have resulted in “state floras.” It is well, perhaps, for local botanists 
to discover and record the plants of their county or their state; but it 
is also well to remember that this is but preliminary to a proper study 
of the flora. A flora in nature does not recognize state boundaries, 
unless those boundaries happen to be coincident with biological bar- 
riers; therefore, the real study of a flora is something which does not 
concern itself in general with such boundaries. We have lists of the 
plants of Ohio, and Indiana, and Illinois, these lists being usually styled 
“floras;’ but we have no definite biological areas, no real floras, 
mapped out in these states, whose plant lists largely repeat each other. 
That there are such distinctive floras is often indicated in the intro- 
ductory remarks which preface the lists. 


Ir Is NoT our intention to decry the useful work of making lists, but 
to urge that the time has come for the presentation of real floras. If 
for any reason such work must be confined to a single state, even 
though that state merges biologically into others on every side, that 
single state can be treated biologically. ‘The prairie flora of one state, 
instead of being intercalated among its forest and sand-dune floras 
can be distinctly set apart, and left in a condition to be fitted on to its 
continuation in the neighboring state. The sand-dune flora of north- 
ern Indiana should never be torn violently away from that of north- 
ern Illinois and lost sight of in the forests, and swamps, and prairies, 
and “knobs” of Indiana. Repetition of plant names and lack of repe- 
tition in presenting these real floras are both full of significance; cer- 
tainly much more so than they are in lists of neighboring states. Such 
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work is more difficult, naturally, and hence more valuable than the 
making of lists with no reference to floras. One is thoughtful classi- 
fication, the other mere catalogue making. ‘To define a biological 
area and then to observe not merely what plants grow upon it, but 
chiefly their distribution with reference to each other and to the area, 
is a difficult bit of field work, calling for training and good judgment, 
but it is correspondingly valuable. 


ANOTHER DANGER in the compilation of a “state flora” is that the 
compiler is inclined to lay special stress upon those plants which may 
be new, or peculiar to the state, or rare. Such plants, it is true, are 
very interesting, and suggest certain things; but the enthusiasm they 
excite is out of all proportion to their scientific value, and is a sur- 
vival of the “collector” spirit, which has in it no thought of biology. 
The facts of real biological significance to be observed in the study of 
any flora are to be obtained largely from the common and hence neg- 
lected plants. They are the species which endure diverse conditions, 
which vary widely, which develop divergent characters, which are full 
of information concerning natural selection, heredity, geographical 
distribution, etc. A list of plants so rare that their remains are to be 
found in but few herbaria may make the eyes of a collector glisten, 
but the biologist will take far more satisfaction in a few good obser- 
vations upon the behavior of some common plant. 


* * 
* 


THE GAZETTE has frequently urged American botanists to give heed 
to the literature of a subject before publishing upon it. Our admo- 
nition seems to be now needed in another quarter, perhaps more than 
in this country. For American botanists with any thorough training 
are aware that the activity in Europe has been so great and of such 
long standing that it would be foolish not to know whether a topic 
which presents itself for investigation has been studied before or not. 
We have some recent evidence, however, that our European friends 
are inclined to neglect the modern development of research in this 
country. There is excuse for this neglect, it is true; but an excuse 
presupposes a fault. European anatomists and physiologists may 
have had comparatively little reward in the past in examining Ameri- 
can periodicals, but they must take heed that this day is passing. The 
men who have been stimulated to research by a German sojourn as 
well as those who have been inspired by their American teachers are 
rapidly making a literature which our German and French fellow 
workers cannot afford to overlook. 
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In Fact a good many German botanists rather pride themselves 
upon their lack of attention to foreign publications, we suppose with 
the idea that whatever is worth knowing about a subject will either be 
discovered in Germany or published there. Consequently few botan- 
ical institutes are adequately supplied with foreign literature. This 
condition, which arises chiefly from a want cf appreciation of the 
work of foreigners, but partly from limited’ .inguistic training, is a 
reproach to any people and our German friends would do well to 
better it. A few, notable among whom is Prof. Dr. Goebel, recognize 
fully the recent advance among American workers, a recognition which 
we doubt not will widen as the reasons for it become more potent. But 
without waiting for further development the institutes at Leipzig, 
Bonn, Tiibingen, Breslau and Strassburg might better their own re- 
searches as well as facilitate those of their American students by stock- 
ing their libraries more completely. 


: 
= 


‘CURRENT LITERATURE. 
Botanical Directory. 


Mr. J. D&RFLER has just issued the Botaniker-Adressbuch which we 
announced last July.t' It contains 6,455 addresses of botanists, botan- 
ical gardens, institutes, societies and periodicals. A considerable 
number of these have been supplied by the addressees themselves and 
these are distinguished by an asterisk. On each continent the ar- 
rangement is by countries in alphabetic order. The names of botan- 
ists and of periodicals of that country are alphabetic in different lists 
while the gardens, societies and institutes, are arranged by cities. The 
special department of study is given in addition to the official posi- 
tion (if any) and postal address. Of course it is impossible to say any- 
thing as to the general accuracy of suchawork. In the United States 
there are given approximately 1,700 names. We suppose these have 
been largely compiled from previous directories. Probably one-third 
of them have no title to place in such a directory, but there are al- 
ways a considerable number of people so anxious to see their names 
in print that it is quite impossible to keep them out. However it is 
better to include too many than to,omit those who ought to be in- 
cluded. Among omissions we note in a hasty examination Dr. D. H. 
Campbell and W. R. Shaw of Leland Stanford Jr. University, W. J. V. 
Osterhout of Brown University, O. F. Cook of Huntington, N. Y., 
W. L. Bray and E. B. Uline of Lake Forest University, Prof. W. C. 
Stevens of University of Kansas. Among our own contributors for 1895 
we note the omission of the names of Misses Mary A. Nichols, Ida 
Clendenin, Bessie L. Putnam, Alice E. Keener, Margaret F. Boynton, 
Maria L. Owen and Mr. G. H. Shull, most if not all quite as well en- 
titled to insertion as many which appear. Doubtless there are some 
others. Typographical errors are rather numerous though readily ex- 
plicable on the “blindness” of. poor chirography in proper names. 
Professor Tracy of Mississippi appears also as Pracyand Mr. Scribner 
both as Scribner and Lamson-Scribner. “Miss Effie Southworth” 
still appears in the list and, curiously enough, immediately above 
Prof. Spalding’s name, which she now bears, while Dr. Kellerman is 


1Dé6rfler, J.: Botaniker-Adressbuch. Sammlung von Namen und Adressen 
der lebenden Botaniker aller Linder, der botanischen Garten, und der die 
Botanik pflegenden Institute, Gesellschaften, und periodischen Publicationen. 
Large 8vo, pp. xii + 282. Wien: 1896. Published by the author, Barichgasse 36, 
Wien III, Austria. $2.40 post free. 
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entitled “Mrs.” Our Teutonic friends do not seem able to compass 
the English /and /, which is a fruitful source of error in this list. 
Nor has the editor appreciated the humor of the young woman who 
gives her official position as “housekeeper,” which he faithfully re- 
cords. Other errors are due to long survival of names in these direc- 
tories. Pres. D. S. Jordan, of Stanford University, a zoologist, in 1873 
an instructor in botany at Cornell University but scarcely interested 
for the last twenty years in botany, is listed, as is also Dr. P. S. Baker 
of De Pauw University, a chemist once giving some attention to plants. 

But in spite of errors the directory is a very decided improvement 
in arrangement, typography, and completeness upon the last one com- 
piled by Wilhelm Engelmann in 1891. And if botanists will take 
pains to send corrections and additions to the editor, Herr J. Dorfler, 
Barichgasse 36, Wien III, Austria, these shortcomings can be cor- 
rected in the next edition. Mr. Dérfler deserves commendation for 
the promptness with which he has compiled this list and his energy in 
publishing it at his own risk. He should be rewarded by a large sale 
of it. 

Minor Notices. 

TEACHERS OF BOTANY would do well to consult a lecture by Prof. 
J. M. Macfarlane, of the University of Pennsylvania, on the organiza- 
tion of botanical museums in high schools, colleges, and universities. 
This lecture was delivered at the 1894 summer session of the Marine 
Biological Laboratory at Woods Hole and has recently been issued 
as a separate from the Biological Lectures for that year published by 
Ginn & Co. 


THE BOTANICAL SEMINAR Of the University of Nebraska, whose ac- 
tivity in so many lines is to be commended, published some months 
ago, in a handsome pamphlet, the address of Dr. John M. Coulter be- 
fore the seminar on May 27, 1895. Only 363 copies of the address, 
each numbered, were printed. Dr. Coulter’s subject is “The Botan- 
ical Outlook” and his address must have been stimulating and suggest- 
ive to the energetic body of students to whom it was addressed. 


PROFESSOR PENHALLOW has prepared a scheme of classification 
which has been issued in book form,! adapted to the use of students, 
having space for notes. Five branches are recognized as in Goebel’s 
Outlines, etc., whose subdivisions are given as far as orders, except in 
angiosperms. An attempt is made to show the chief sexual charac- 
ters and to keep homologies plain. But the scheme of typography is 
too intricate to explain by words, though simple enough to under- 
stand when seen. 


1 PENHALLow, D. P.: Outlines of classification of plants. 12X9 inches. 
16 pp. Montreal: E. M. Renouf. 1895. 
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THE FLORA of Pasadena (Cal.) and vicinity* is a list of 1056 plants 
of all groups which have been collected about the city named, chiefly by 
the author, Prof. McClatchie of Throop Polytechnic Institute. The 
list is represented by specimens in the herbaria of the author and of 
the specialists to whom certain groups have been submitted. — Sixty- 
two species are new to science and have been described in the various 
journals and proceedings cited. The author deserves commendation 
for his course regarding both these points. 


THE SEMI-ANNUAL report of Schimmel & Co. for April, 1896, on es- 
sential oils and similar products, both natural and synthetic, again 
contains much of interest to botanists. The discussion of the citrous 
oils of lower Italy and Sicily is especially full and is accompanied by 
a map showing the regions and centers for the production of citron, 
bergamot, and orange essences. Curiously enough the citron oil 
which comes from different regions in Sicily has different optical ro- 
tatory power, ranging from 59°-61° to 63°-67°. We note also the 
preparation by Messrs. Schimmel & Co. of synthetic cinnamic alde- 
hyde, the aromatic principle of oil of cinnamon; a synthetic jasmine 
oil exactly reproducing the unique fragrance of the jessamine; and a 
synthetic ylang-ylang oil. 


A SEPARATE from Hedwigia (35: 58-72. 1896) contains a supple- 
ment to RGll’s former paper describing mosses collected by him in 
the northwestern United States. Unfortunately for American bryolo- 
gists Mr. Kindberg, who has made so many “new species” has “looked 
through” RGll’s collection and has made a number of new names, 
We cannot say new species, though they are so labelled. One is thus 
characterized: “PAilonotis acutiflora (sic) Kindb. sp. n. Perigonial- 
blatter spitz und gerippt.” And this when the perigonial leaves of one 
of its nearest congeners are both pointed and costate! While Mr. 
Kindberg adds nineteen new names, some of them xomina nuda, 
MM. Renauld and Cardot have only been able to discover four new 
varieties. There is evidently a difference between being a bryologist 
and a species-maker. 


THE FLORA of West Virginia is one of the most important we have 
yet to deal with. Its widely varied conditions, its position between 
the northern and southern floras, its large unexplored territory, all 
combine to make it an attractive field to botanists. It is a pity that 
we are compelled so often, for various reasons, to limit our so-called 


1McCcratcuiz, A. J.—Flora of Pasadena and vicinity. Reprinted from Dr. 
H. A. Reid's History of Pasadena. 8vo. pp. 605-649 figs. 19. The Author: 
Pasadena, Cal. 1895. 25 cents. 
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“floras” by arbitrary state boundary lines, but probably that of West 
Virginia is as nearly natural as any bounded by state lines. ‘The second 
publication’ in the botanical series now being issued by the Field 
Columbian Museum deals with this flora. A brief introduction out- 
lines the botanical history of the state, the special features of the flora, 
and the forests. The list of species contains 2,584 numbers, 1,095 of 
which are thallophytes, among which there are 36 new fungi, 123 are 
bryophytes, 57 are pteridophytes, and 1,309 are spermatophytes. A 
host index and a list ef local plant names conclude the paper. An in- 
teresting statement is that West Virginia has a greater amount of hard- 
wood timber in its forests than any other state, and that probably two- 
thirds of the state is still covered by virgin forests. 


ATTENTION should have been earlier directed to the thesis of Miss 
Grace E. Cooley, presented to the University of Zurich for the doc- 
tor’s degree, entitled, “On the reserve cellulose of the seeds of Lilia- 
ce and of some related orders,” and published in the A/emoirs of the 
Boston Society of Natural History 5: 1-29. A/. 6. Jy. 1895. 

Using the term “reserve cellulose” for the material deposited on the 
walls of the endosperm cells, and not defining it chemically as Reiss 
has done, Miss Cooley finds that it is present, to the exclusion of re- 
serve starch, in the twenty-eight genera of Liliacee, Amaryllidacez, 
and Iridacez examined, with the exception of Paris and Trillium; 
that reserve cellulose is not identical microchemically with pure cellu- 
lose, probably consisting of a ground substance identical in all (with 
the possible exception of Paris and Trillium) with which is associated 
other substances in small amount giving rise to the slight differences 
observed in behavior with reagents. In germination it is transformed 
into oil (starch is only an end product) which is absorbed by the coty- 
ledon. It is laid down asa secondary product upon the walls soon 
after the endosperm is formed, beginning in the part near the chalaza. 
The angles thicken first and the sides later. Sugar and oil are present 
in the cells before the reserve cellulose appears. 


Mr. W. W. Cackins has published an account? of the lichens of 
Chicago and vicinity, this being the first of a series of papers concern- 
ing the flora of Chicago to be published by the Chicago Academy of 
Sciences. The author gives a brief account of lichens in general, under 


1 MILLSPAUGH, CHARLES FREDERICK, and NuTTALL, LawrENcE WILLIAM.— 
Flora of West Virginia. Field Columbian Museum, Publication 9, Botanical 
Pi Vol. I, No. 2. Pp. 69-276, with plates and maps. Chicago: January, 
1896. 

*CaLkINS, WILLIAM Wirt.—The lichen-flora of Chicago and vicinity. Bul- 
— No. 1 of the Geol. and Nat. Hist. Surv. of the Chicago Acad. Sci. April, 
1896. 
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the heads: “what are lichens? “the divisions of lichens;” “the thallus 
and apothecium—some of their organs;” “the development and pro- 
gress of the science of lichenology;” “economic uses of lichens.” 
Under the first heading the following quotations may be of interest: 

“Lichens are a natural order of aerial plants which are considered 
as intermediate between Algz and Fungi, but the limits are still un- 
certain. All are Thallophytes destitute of stem, leaf, root, or flower, 
and vegetate under the influence of moisture, obtaining the elements 
necessary to their growth from the air, and not from their substrates, 
as do the Fungi.” 

“In the thallus are green cells called gonidia, and other organs, as 
spermogonia and pycnidia.” ; 

“The thallus supports the apothecium, which is the most important 
part of the plant.” 

“There are many organs, all of which must be examined under the 
microscope, and these “have been the subject of profound study and 
discussion many years, but especially since the microscope came into 
use. On them many fanciful theories as to the origin of lichens, 
whether they are autonomous or not, have been built.” 

“However grand the Schwendener theory, the question of autonomy 
is still open, while new discoveries are being made which may event- 
ually change the whole aspect of the science.’ 

The 125 forms included are not merely listed, but are briefly de- 
scribed. The bulletin concludes with a bibliography of “North Amer- 


ican Lichenology,” which is said to be nearly complete, about 120 titles 
being cited. 


NOTES AND NEWS. 


Tue synonymy of certain Yuccas is presented by Dr. C. S. Sargent 
in Garden and Forest (March r1th), which involves giving a new name, 
Y. mohavensts, to the Y. daccafa Engelm., not Torrey. 


Parts 131-133 0f Die natiirlichen Phlanzenfamilien, just issued, are 
entirely the work of Dr. Engler himself, presenting ARuéacee, with 111 
genera, Simarubacee, with 28 genera, and the beginning of Burseracee. 


THE FOLLOWING North American plants have been figured recently 
in Garden and Forest: Nolina recurvata (March 4th), Lippia iodantha 
(March 11th), Nymphaea tetragona (April 1st), Oreodoxa regia (April 
15th). 

In THE Marcu number of Bulletin de 2 Herbier Botssier Tonduz 
continues his interesting account of the flora of Costa Rica; and 
Freyn publishes another fascicle of new or noteworthy oriental plants, 
chiefly Liliacez. 


A NEw East Indian species of Phytophthora, (P. Wicotiane) which 
produces a serious disease of tobacco is described and figured by Dr. 
J. v. Breda de Haan in “Mededeelingen uit ’s lands Plantentuin,” XV 
(Batavia, 1896). ‘The species seems allied to P. Cactorum if one may 
judge from the plate, but the spores are smaller, measuring about 
36x25. Both conidia and oospores are described. 


Mr. A. K. Miopziansky publishes in Garden and Forest (March 
4th) some interesting results of observations on the rate of growth of 
“loblolly pine.” ‘The height growth reaches its usual limit (g5") in 90 
years; the second decade showing the most rapid rate. The diameter 
growth shows the most rapid rate during the first decade; while the 
mass accretion increases continuously in rate until between 100 and 
IIo years, at which time this pine reaches its maximum growth. 


Mr. GEORGE MasseEE has published (/ouwr. Bot. April), with plate, 
descriptions of certain new or critical fungi. CZypeum (Hysteriacee) 
is proposed as a new genus from New Zealand. Several of the new 
species are from the United States, and the generic name Spragucola 
is proposed for a New England fungus communicated by Isaac 
Sprague to Berkeley and referred by him to M/¢ru/a, regarding it the 
same as Spathularia crispata Fr. It now stands as S. Americana. 


MIGHIGAN AGRICULTURAL COLLEGE observed Friday, May rst, as 
Arbor Day, by public exercises, which included addresses by Presi- 
dent J. L. Snyder and His Excellency John ‘I. Rich, Governor of 
Michigan; also by Dr. R. C. Kedzie, who spoke on “The early forests 
of Michigan,” by Mr. A. A. Crozier, on “Michigan forests of to-day,” 
and by Dr. W. J. Beal, on “What now should be done with our for- 
ests?” ‘The exercises were interspersed with appropriate music. 


Mr. F. H. KNOWLTON announces in Science (April 17th) the discov- 
ery of an American amber-producing tree. The material described 
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was obtained from Cape Sable, Maryland, but was in such an imper- 
fect state of preservation that nothing very satisfactory could be ascer- 
tained as to its relationships. Mr. Knowlton provisionally refers jt 
to Cupressinoxylon, dedicating the species (zbdins?) to Mr. Arthur 
Bibbins who explored the locality. The association of amber with 
the tree seems undoubted. ‘ 


N. Acsorr, in Bull. Herb. Boiss. (Feb.), has given an account of the 
forests of Western Transcaucasus. His conclusions, in brief summary, 
are: 1. ‘The forest flora of Western Transcaucasus, although evidently 
allied to that of the Mediterranean, yet differs from it considerably. 
For this reason it should be regarded as a special modification of the 
latter. 2. It does not vary equally throughout the whole extent; at 
the south passing imperceptibly into the typical Mediterranean flora 
through a transition province (Turkish Lazistan); at the north passing 
more or less abruptly into the flora of southern Crimea. 


Tue CoLuMBINE ASSOCIATION has been organized with the purpose 
of securing the official adoption of the columbine as the national 
flower. Mr. Frederick Le Roy Sargent, of Cambridge, Mass., is pres- 
ident. He has prepared a neat illustrated booklet setting forth the 
claims of the columbine to official recognition as the national flower, 
which are many and strong. Among the council we observe the names 
of a number of well-known educators, artists and architects, who 
warmly endorse these claims. Copies of the leaflet may be had for 


three cents by addressing the secretary, Mr. J. S. Pray, box 2774, Bos- 
ton. 


Miss Susan G. Stokes, of Stanford University, California, has col- 
lected a large number of seed plants upon a trip throug: the mount- 
ains back of San Diego, which she offers for sale in sets of 325. The 
route followed was from San Diego sixty miles due east along the 
boundary of Lower California; seventy-five miles north through the 
mountains, crossing an arm of the desert at Warner’s Hot Springs and 
San Felipe; from Smith Mt. to Soledad, where are the few remaining 
trees of Pinus Torreyana Parry. A great many of the species ob- 


tained are limited in distribution and not a few are from type locali- 
ties. 


In HIs “Studies upon the Cyperacez,” begun in the American Jour- 
nal of Science for May, Mr. Theo. Holm calls attention to the mono- 
podial branching of certain of our species of Carex, notably the spe- 
cies of LaxirLor&. As American students of Cyperacez seem to have 
disregarded this character it is perhaps as well to state the simple way 
by which sympodial and monopodial branching may be recognized in 
Carex: “The sympodial shows us a central flower-bearing stem, the 
base of which is surrounded by more or less faded leaves from the 
previous year; while the monopodial shows a central leafy shoot with 
a number of laterally developed flower-bearing stems.” 


THE NEXT MEETING of the American Association for the Advance- 
ment of Science, will be held in Buffalo, N. Y.,commencing on Mon- 
day, August 24, 1896, and adjourning on Friday the 28th. Each sec- 
tion is invited this year to make out its special program, and in order 
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that these may be printed for distribution in advance, it is requested 
that titles and abstracts of papers to be presented in Section G (Bot- 
any) be transmitted to the Secretary of the Section, Prof. Geo. F. At- 
kinson, Cornell University, Ithaca, N. Y., not later than July 1, 1896. 
Those who intend reading papers will confer a great favor upon the 
Association by heeding this notice. 


Proressor E. L. GREENE'S Pi/fonia has again appeared (May rst), 
the present number being Vol. iii, Part 13. It contains the “Nomen- 
clature of the fullers’ teasel,” a curious and just now pertinent ques- 
tion; a new cruciferous genus, Szbara, to include certain Mexican and 
south Californian species heretofore variously referred to Cardamine, 
Arabis, Nasturtium, and Sisymbrium; more than thirty “New or note- 
worthy species;” a new genus of Polemoniacee, Langloisia by name, to 
include a small group of southern desert annuals variously referred to 
Gilia, Laeselia, and Navarretia; and four new Mexican species of 
Composite of the Eupatorium group, being from Pringle’s distribu- 
tions. 


THE SECOND ANNUAL meeting of the Botanical Society of America 
will be held in Buffalo, New York, on Friday and Saturday, August 21 
and 22, 1896. The council will meet at 1:30 p. M. on Friday, and the 
society will be called to order by the retiring president, Dr. William 
Trelease, Director of the Missouri Botanical Garden, at 3 P.M. ‘The 
president-elect, Dr. Chas. E. Bessey, Professor of Botany in the Uni- 
versity of Nebraska, will then take the chair. The afternoon session 


will be devoted to business. At the evening session the retiring pres- 
ident will deliver a public address on “Botanical Opportunity.” ‘The 
sessions for the reading of papers will be held on Saturday at 10 A.M. 
and 2 P. M. 


In Bull. Herb. Boiss. (Feb.) J. Briquet, the new Curator of the De- 
lesster Herbarium and Director of the Botanic Garden of Geneva, 
givesan account of the herbarium and garden. In the case of the 
former the exsiccati and their dates are listed. The garden is evidently 
making good use of its modest resources, in 1895 no fewer than 3,095 
species being in cultivation. M. Briquet also contributes to the same 
number a biographical sketch, accompanied by portrait and bibliog- 
raphy, of his predecessor Jean Miiller, known to systematists as 
“Muell. Arg.” —Miiller’s studies among phanerogams and lichens are 
well known. He was especially an authority upon that enormous and 


difficult family Zuphorbiacee, which he contributed to De Candolle’s 
Prodromus. 


Messrs. LONGMANS, GREEN & Co., have in the press “Diseases of 
Plants due to Cryptogamic Parasites,” translated from the German of 
Dr. Carl Freiherr von Tubeuf, of the University of Munich, by Will- 
iam G. Smith, B.Sc., Ph. D., Lecturer on Plant Physiology to the Uni- 
versity of Edinburgh. The original work appeared at the beginning of 
last year. It considers all investigations on the subject up to that 
time. In addition to a systematic treatment of the parasitic crypto- 
gams, the first part of the book (100 pp.) is devoted to consideration 
of the general relationship of parasite to host, to methods of culture 
of fungi, and to a résumé of combative and preventive measures. 
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With the assistance of the author, the translator proposes to adapt the 
work for use in English-speaking countries, and to add the results of 
the more important recent investigations. New figures to supplement 
the original will be added, bringing the number to over 300. 


AMONG THE biographical memoirs issued by the National Academy 
of Sciences that of Dr. Engelmann, by Charles A. White, has just ap- 
peared. The various memoirs of Dr. Engelmann already published 
had put on record his botanical work and many of the facts of his 
life. The present memoir, however, adds certain new biographical 
features in that the author had access to an autobiography written for 
the son, Dr. George J. Engelmann. The more one studies the life and 
work of Dr. Engelmann the more is he impressed by the unwearied 
patience, the prodigious capacity for work, and the keen and critical 
insight of the man. ‘The debt which North American botany owes to 
him has not yet been fully appreciated. 


In THE Mew England Magazine for March there appears a very in- 
teresting paper, by Mr. James Ellis Humphrey, entitled “Botany and 
Botanists in New England.” Prefacing his account with an enter- 
taining description of Parkinson’s Zheatrum Botanicum and Josselyn’s 
writings, the author begins with Manasseh Cutler as the first New Eng- 
land botanist. Cutler is certainly one of those botanists much of 
whose deserved reputation unfortunately died with him. His writ- 
ings were voluminous, but chiefly remain as manuscript volumes, and 
they show a keenness of insight that was remarkable at the time and 
would have ranked him among the first of American botanists. Then 
follow accounts of Nuttall, Bigelow, Amos Eaton, Dewey, the broth- 
ers Boott, Hitchcock, Emerson, Oakes, Pickering, Gray, Wright, Wat- 
son, Robbins, Morong, Russell, Tuckerman, Frost, Olney, James, and 
D. C. Eaton, certainly a worthy list. The publication of numerous 
portraits also makes the paper especially interesting to botanists. 


THE “MESCAL BUTTON” is yielding some very interesting results in 
the direction of its physiological action. It is the little cactus of the 
Lower Rio Grande region variously referred to Mamillaria, Anhalo- 
nium, and Echinocactus, and recently separated as a distinct genus 
under the name Lophophora. It has long been held as a sacred plant 
by the Indians of its region, and the “mescal ceremony” is one of the 
most interesting ofsavage rites. The Zherapeutic Gazette for January 
contains an account of its therapeutic uses, by Dr. D. W. Prentiss and 
Dr. F. P. Morgan, and the ceremony connected with it, by Mr. James 
Mooney, of the U. S. Bureau of Ethnology. It seems to be a remark- 
able sedative, as well as a cerebral stimulant, without any of the un- 
pleasant effects of the opium group. Its power in the production of 
visions of color is probably its most striking physiological effect. Mr. 
Mooney says: “So numerous and important are its medical applications, 


and so exhilarating and glorious its effect, according to the statements of 


the natives, that it is regarded as the vegetable incarnation of a deity, 
and the ceremonial eating of the plant has become the great religious 
rite of all the tribes of the southern plains.” There may still be 
some question as to its identity, however, if it is, according to Mr. 
Mooney, “a small cactus, having the general size and shape of a rad- 
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ish, and covered on the exposed surface with the characteristic cactus 
prickles.” While the size and form given apply to Lophophora, that 
genus is characterized by not possessing “the characteristic cactus 
prickles.” 


Dr. Gy. DE ISTVANFFI is preparing an elaborate work upon Clusius 
the founder of mycology. Charles de |’ Escluse, or Carolus Clusius, 
began his collection of the plants of Hungary and adjacent regions in 
the latter half of the sixteenth century and in 1583 published a clas- 
sical work under the title “Rariorum aliquot stirpium per Pannon- 
iam, Austriam, et vicinas quasdam provincias observatarum historia.” 
A few years later he turned his attention to the larger fungi. Under 
the patronage of Baron Bathasar de Batthydny, Clusius undertook fre- 
quent excursions in Hungary. On the observations and notes made 
in these regions he based his treatise entitled “Fungorum in Panno- 
niis observatorum brevis historia,” published in 1601. For this work 
eighty-six water colored plates were prepared by a skilled artist under 
Clusius’ direction which are now preserved as Codex no. 303 in the li- 
brary of the University of Leyden. Dr. Istvanffi has carefully studied 
this Codex and has published some preliminary notes upon it. ‘The 
new folio work will contain the text of the “Fungorum historia;” the 
eighty-six water colors in fac simile by chromolithography; a bio- 
graphical sketch, illustrated by views, letters, autographs, etc.; to- 
gether with the resu!t of his extensive studies of this material from the 
mycological standpoint. It will be issued in ten fascicles each con- 
taining eight ur nine colored plates, with the text in Hungarian and 
French. The price of each fascicle will be $3.15, subscriptions being 
received for the complete work only. After publication the price will 
be $45. Subscriptions may be sent to Dr. Gy de Istvanffi, chief of the 
department of botany of the National Hsingarian Museum, Budapest 
V., Széchengi-uteza 1. II. 17. 


From a recent circular of the Division of Forestry, U. S. Depart- 
ment of Agriculture, we take the following regarding our forest re- 
sources. After premising the want of exact forestry statistics, Mr. 
Fernow says: 

The forest area of the United States (exclusive of Alaska) mav be 
placed at somewhat less than 500,090,000 acres. ‘I'his does not include 
much brush and waste land which is, and will remain for a long time, 
without any economic value. Seven-tenths of this area are found on 
the Atlantic side of the continent, one-tenth on the Pacific coast, an- 
other tenth in the Rocky mountains, and the balance is scattered over 
the interior of the western states. Both the New England states and 
the southern states have still fifty per cent. of their area, more or less, 
under forest cover, but in the former the merchantable timber has 
been largely removed. The prairie states, with an area in round num- 
bers of 400,000 square miles, contain hardly four cent. of forest growth, 
and the 1,330,000 square miles—more than one-third of the whole 
country—of arid or semi-arid character in the interior contain prac- 
tically no forest growth economically speaking. 

The character of the forest growth varies in the different regions. 
On the Pacific coast, hardwoods are rare, the principal growth being 
coniferous and of extraordinary development. Besides gigantic red- 
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woods, the soft sugar pine and the hard bull pine, various spruces and — 
firs, cedars, hemlocks, and larch form the valuable supplies. In the 
Rocky mountains no hard woods of commercial value occur, the 
grewth being mainly of spruces, firs, and bull pine, with other pines 
and cedars of more orless value. The southern states contain in their 
more southern section large areas occupied almost exclusively by pine 
forests with the cypress in the bottom lands; the more northern por- 
tions are covered with hardwoods almost exclusively, and intervening 
is a region of mixed hardwood and coniferous growth; spruces, firs, 
and hemlocks are found in small quantities confined to the mountain 
regions. The northern states are mainly occupied by hardwood 
growths, with conifers intermixed, sometimes the latter becoming en- 
tirely dominant, as in the spruce forests of Maine, New Hampshire, or 
Adirondacks, and here and there in the pineries of Michigan, Wis- 
consin, and Minnesota, or in the hemlock regions of Pennsylvania 
and New York. 
The amount of timber standing is, roughly, 2,300,000,000,000 ft., board 

measure, while the total annual cut is estimated at 40,000,000,000 ft., 
of which three fourths is pine and the rest hardwood. The total 
wood consumption is about 50 cu. ft. per acre, a figure nearly corre- 
sponding to the yield per acre realized in the well-kept forests of 
Prussia where reproduction is secured by skillful management. For- 
est products stand easily second in value to agricultural products, ex- 
ceeding mineral products by more than 50 per cent. ‘The annual loss 
by fire is estimated at $25,000,000. 
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